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Ric-wiL  costs  your 
clients  no  more  than 
ordinary  conduit 

IN  many  cases  RiC-WlL  Conduit  for 
underground  steam  and  hot  water  pipes 
costs  no  more  than  an  ordinary  make^ 
shift  of  channel  pipe  and  farm  drain.  But 
RlOWlL  gives  your  client  a  highly  effich 
ent  compact  interlocking  system  that  will 
serve  him  without  trouble  indefinitely. 

Besides,  arriving  on  the  job  complete  in 
every  part  and  easy  to  put  in,  RiC-WlL 
can  be  installed  at  lower  cost  than  any 
other  conduit.  We  can  demonstrate  this 
fact  for  you. 

An  investment  in  underground  conduit  in 
any  event  is  important  enough  that  it  ought 
to  be  permanent,  put  in  once  and  for 
always.  Write  for  full  information  about 
RiC'WlL  before  you  prepare  your  next 
specifications. 


UNOeROROUNO 


A  moderate  cost  RlC-WlL,  Type 
SPC.  Standard  RiC-WlL  vitreous 
tile  sections  with  exclusive  heaiy 
side  joints  for  solid  cementing 
Internal  drainage. 

Interlocking  base  drain  which 
supports  and  strengthens  the  con¬ 
duit  while  providing  faultless 
drainage,  essential  to  long  life. 


Clear  evidence  of  the  sensible 
construction  and  easy  installation 
of  RlC-WlL. 


WiL 


PRODUCTS 

Heating  &  Ventilating 
Equipment 

Air  Washers 

Forced  &  Induced 
Draft  Fans 

Exhaust  Fans 
Pressure  Blowers 
Heaters 
Engines 


Profiting 


— by  past  mistakes 


New  catalog  No.  71  fully 
describing  Type  “V”  Air 
Washer  is  ready  for  dis¬ 
tribution.  Get  your  copy. 
If  you  are  planning  an 
installation  bring  it  to 
the  attention  of  our  en¬ 
gineers  and  have  them 
cooperate  with  you. 


Engineers,  who  are  familiar  with  its  performance,  agree 
that  the  Type  “V”  Washer  is  fully  in  accord  with  the 
usual  Clarage  practice — of  tuilding  only  the  best. 


CLARAGE  FAN  COMPANY 

M]a  i  n  Office  8C  Works  -  K  a  1  a  m  a  z  o  o  ,  |M  i  c  h  . 
BRANCH  OFFICES  IN  PRINCIPAL  CITIES 


Write  for 
Catalog 


For  instance:  Spray  nozzles  in  Clarage  washer  cannot 
possibly  clog.  Washing  chamber  is  unusually  long,  al¬ 
ways  7  feet  or  over  insuring  perfect  cleaning  and 
humidification.  Eliminator  plates  are  erected  in  frac¬ 
tion  of  time  required  with  older  types.  No  strain  on 
sides  of  washer — weight  rests  entirely  on  bottom  of  tank. 
And  other  important  features  described  in  catalog. 


mm 
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OPERATING  tests,  at  the  factory  and  in  actual 
service,  point  to  the  fact,  that  the  common  faults 
of  air  washing  equipment  have  been  eliminated  in  the 
Type  “V”  Washer.  There  are  several  reasons  why. 
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Spray  Nozzles  which 
create  an  unbroken 
mist  screen 
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Looking  Towards  the  Future  in  Heating  Practice 

Some  Unusual  Angles  of  Vision,  Based  Upon  1923  Progress  and  1924 
Possibilities  of  Our  Instruments  of  Service 


IN  TllK  tirst  i)laco,  let  us  I  have  an  ambition  to  le 

consider  a  heatin-  boiler,  unusual  angles 

.  ,  .  1  •  1  that  I  have  any  hallucmat 

A  good  steam  boiler  is  al-  tor.  I  have  had  a  sad  < 

most  iK'ver  a  good  water  Many  years  ago,  in  the  nig 

boiler  and  a  good  water  boiler  scheme  whereby  a  whirlin 

,  ..  11  i  u  chromzed  with  a  duplicate 

hasii  t  iiuioh  chance  to  be  a  telegraphy;  No 

good  steam  boiler  in  coinmer-  may  say  that  the  inventioi 
cial  practice  to-dav.  A  good  ever,  that  many  others  ha 
hard-coal  boiler  is  rarely  a 

good  boiler  for  lignite  or  _  Then,  a  year  or  so  ago, 

wood,  or  even  bituminous  coal,  p^per  on  the  subject  bef 
and  a  good  boiler  for  the  latter  the  American  Society  of  1 
is  prettv  sure  to  be  larger  in  gineers.  The  other  day, 

, .  1  ^1  Modern  Utopia,”  I  find  he 

many  particulars  than  is  nec-  f^j.  London. 

cssary  for  good  results  from  i„  ^„„„ection  with  my 
anthracite  of  the  Wisconsin  heating 

A  modern  sectional  cast  ceedingly  interested  in  h< 
iron  boiler  which  has  part  of  culation,  water-line,  stabi 
its  upper  flue  projecting  above  etc.,  in  which,  as  a  whole 

the  water-line  into  the  steam  o"' Kk 

space  is  subject  to  just  criti-  writing  about  it,  all  in  a  \ 
cism  as  a  steam  boiler,  because  years  ahead  of  me. 

(first)  it  has  a  comparativelv  .  observations  here  p 

‘  simply  my  view  of  things  1 
small  steam-liberating  area,  what  as  one  would  see  tl 

(second)  a  restricted  heat-  an  entirely  different  angle 
,  ,  .  »  j  /i.1.'  j\  an  isometric  drawing, 

absorbing  surface  and  (third) 

deficient  internal  circulation  of  water. 

In  the  conventional  sectional  boiler  of  the  type  having 
vertical  sections,  did  you  ever  consider  how  the  upper 
nipple  connection,  being  at  the  top,  in  the  steam,  is  of  no 
value  for  circulation  and  do  you  realize  that  such  a  boiler 
is  in  reality  just  a  group  of  separate  boilers  connected 
together  only  at  the  bottom?  There  is  some  sluggish 
circulation  of  water  in  each  half  of  each  section  or  leg, 
up  the  hot  side  and  down  the  cool  side,  but  there  is  abso¬ 
lutely  no  chance  fo  rthe  cooler  water  in  the  sections  most 
distant  from  the  fire  to  rub  along  the  hottest  sections 
close  to  the  fire.  This  kind  of  boiler  is  not  adapted 
for  operating  at  overloads.  In  fact  it  is  customary  to  de¬ 
rate  it  about  50%,  as  a  rule. 

On  the  other  hand,  the  most  efficient  steam  power  boil¬ 
ers,  capable  of  delivering  dry  steam  at  200%  or  300% 


By  Samuel  R,  Lewis 

I  have  an  ambition  to  learn  how  to  see  engineering 
facts  from  unusual  angles.  I  do  not  wish  to  imply 
that  I  have  any  hallucinations  about  being  an  inven¬ 
tor.  I  have  had  a  sad  experience  in  that  respect. 
Many  years  ago,  in  the  night.  I  remember  inventing  a 
scheme  whereby  a  whirling  dial  in  Minneapolis,  syn¬ 
chronized  with  a  duplicate  in  Chicago,  could  be  used 
for  rapid  telegraphy.  No  one  told  me  about  it,  so  I 
may  say  that  the  invention  was  mine.  I  found,  how¬ 
ever,  that  many  others  had  invented  the  same  thing 
years  before. 

Then,  a  year  or  so  ago,  1  began  to  think  about  and 
figure  on  housing  over  cities  and  finally  presented  a 
paper  on  the  subject  before  the  Illinois  Chapter  of 
the  American  Society  of  Heating  and  Ventilating  En¬ 
gineers.  The  other  day,  reading  H.  G.  Wells’  “A 
Modern  Utopia,”  I  find  he  describes  just  such  a  thing 
for  London. 


of  rating,  without  priming  and 
with  flue  gases  well  cooled, 
invariably  are  refined  elabo¬ 
rating  as  to  water  ways  so  as 
to  induce  and  to  ])romote  in¬ 
ternal  circulation  of  water,  the 
aim  being  to  cause  the  entire 
water  content  to  rub  over  the 
hottest  surfaces,  thus,  of 
i-ourse,  increasing  the  rate  of 
transmission  by  insuring  the 
maximum  temperature  differ- 


In  connection  with  my  participation  in  the  drafting 
of  the  Wisconsin  heating  and  ventilating  code,  I  be¬ 
gan  to  study  steam  heating  boilers  and  became  ex¬ 
ceedingly  interested  in  heating  surface,  internal  cir¬ 
culation,  water-line,  stability,  steam-liberating  area, 
etc.,  in  which,  as  a  whole,  I  felt  myself  to  be  some¬ 
thing  of  a  pioneer,  only  to  find,  this  past  month,  that 
a  man  of  the  name  of  Kidwell  had  been  thinking  and 
writing  about  it,  all  in  a  very  much  more  satisfactory 
way,  years  ahead  of  me. 

My  observations  here  presented  are  intended  to  be 
simply  my  view  of  things  from  a  different  angle,  some¬ 
what  as  one  would  see  the  ordinary  building  plan  at 
an  entirely  different  angle  when  made  in  the  form  of 
an  isometric  drawing. 


covAiuca  JU91  aucii  a  iiiiiiK  a  i*  i  l  *  i  ii  * 

Duccessiul  boilers  ot  this 

rticipation  in  the  drafting  invariably  have  great 

id  ventilating  code,  I  be-  drums  at  tlie  water-line  to  give 
boilers  and  became  ex-  sufficient  area  for  the  steam 

y,  steam-liberating  area,  bubbles  to  disengage  them- 
[  felt  myself  to  be  some-  selves  from  tbe  clinging  water, 
ind,  this  past  month,  that  t  i  i  ^  •  a- 

ell  had  been  thinking  and  tbink  tbe  characteristics 

y  much  more  satisfactory  wbich  make  good  power  boilere 

M’ill  also  make  good  beating 

sented  are  intended  to  be  hollers.  Therefore,  I  predict 
m  a  different  angle,  some-  ,  ,  i  . 

ordinary  building  plan  at  ^ ne.xt  great  advance  in  heat- 

rhen  made  in  the  form  of  ing  boilers  will  be  along  the 

following  lines. 

1.  Kverv  section  will  have  communication  with  the 
next  sections,  not  only  at  the  bottom,  but  also  below  and 
not  far  below  the  water-line.  The  communicating  open¬ 
ings  between  sections  will  be  much  larger,  and  all  water 
ways  will  be  stream-lined  and  smoothed,  to  facilitate  rapid 
internal  circulation. 

2.  The  steam-liberating  area  will  be  about  as  large  as 
the  floor  area  of  the  boiler,  and  the  steam  space  will  be 
furnished  with  the  boiler  and  assured,  rather  than  guessed 
at  by  the  erecting  fitter,  and  made  out  of  pipe  and  fittings 
in  the  form  of  a  header. 

3.  There  will  be  enough  water  contained  within  the 
boiler  so  that  a  good  share  of  it  may  jump  into  steam 
when  a  sudden  demand  comes,  without  seriously  lowering 
the  water-line.  To  illustrate  this  idea,  think  of  a  boiler 
like  the  illustration  shown  in  Fig.  3.  in  which  withdraw- 
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ing  a  small  amount  of  water  will  lower  the  water-line 
rapidly,  as  compared  with  a  boiler,  like  that  shown  in 
Fig.  4,  in  which  a  great  volume  of  water  removed  will 
lower  the  water-line  only  a  trifle.  The  boiler  shown  in 
Fig.  3  will  prime  under  sudden  demand,  while  the  boiler 
shown  in  Fig.  4  will  hold  steady. 

4.  Boilers  for  anthracite  coal  will  have  larger  grates, 
more  direct  firebox  surface  and  less  indirect  or  flue  sur¬ 
face,  and  will  be  hard-coal  boilers  and  hard-coal  boilers 
only. 

Boilers  for  bituminous  coal  will  have  larger  combustion 
spaces,  smaller  grates  and  very  much  more  flue  surface. 
I’here  will  be  arrangements  to  insure  the  complete  chemi¬ 
cal  reaction  called  combustion  before  the  gases  impinge 
on  water-cooled  surfaces.  The  fact  that  we  have  already 
developed  special  oil  boilers  and  special  gas  boilers,  as 
distinguished  from  coal  boilers,  argues  for  my  prediction. 

RADIATORS 

These  are  tied  up  pretty  closely  witli  unit  heaters  and 
unit  ventilators.  Long  ago  someone  found  that  on  a  cold 
morning  he  could  heat  his  otherwise  chilly  office  by  get¬ 
ting  out  the  old  desk  fan,  relic  of  last  summer,  and 
turning  it  on  the  radiator,  wiping  the  heated  air  off 
mechanically,  thereby  more  than  doubling  the  rate  of 
transmission. 

Someone  else  conceived  the  idea  of  taking  cold  air 
from  outside  through  a  casing  around  the  radiator,  and 
calling  the  result  “ventilation.”  I  never  had  any  use 
for  this  sort  of  ventilation.  I  think  no  one  else,  who 
ever  experienced  it,  has  had  much  use  for  direct-indirect 
ventilation. 

UNIT  VENTILATORS 

The  unit  ventilator  pioneers  prescribed  for  and  cured 
many  of  the  faults  of  the  gravity  direct-indirect  system 
by  applying  a  fan  to  the  combination.  They  very  cleverly 
catered  to  human  psychology  when  they  arranged  for  the 


air-supply  opening  to  the  room  below  the  breathing  line 
where  anyone  passing  could  feel  the  movement  and  the 
freshness  of  the  air.  They  also  discovered,  and  this  is 
vouched  for  by  a  leading  automatic  temperature  regula¬ 
tion  expert,  that  with  a  vertical  high-velocity  air  delivery 
at  the  window-stool  level,  an  occasional  blast  of  very  cold 
air  would  be  so  diffused  and  mixed  before  it  impinged  on 
anyone  that  it  was  not  objectionable  to  the  extent  of 
causing  complaints,  provided  the  velocity  was  kept  high. 

As  has  been  the  case  with  so  many  appliances  in  their 
original  form,  the  unit  ventilator  was  at  first  a  clumsy 
and  obtrusive  fixture,  inclined  to  be  noisy  and  requiring 
much  upkeep  expense.  It  has  to  take  the  air  directly 
from  outside,  with  dirt  and  snow  and  rain,  so  that  rust¬ 
ing  and  corrosion  are  possible  and  dust  is  objectionable. 
Xo  water-pan  device  as  yet  devised  as  an  air  cleaner  ap¬ 
pears  to  be  sufficiently  effective. 

It  is  to  be  doubted  whether  the  unit  ventilator  will 
drive  out  the  centralized  system.  The  unit  ventilator 
undoubtedly  is  exceedingly  valuable  for  very  many  special 
requirements,  as  in  buildings  having  rooms  used  inter¬ 
mittently,  certain  old  buildings,  office  buildings  having 
many  different  types  of  tenants,  and  lodge  and  society 
halls.  For  large  schools  where  first  cost  and  mainten¬ 
ance  cost  becomes  very  high,  it  may  he  doubted  whether 
the  unit  ventilator  is  the  final  solution  of  the  problem. 

I  predict  that  we  will  soon  have  unit  ventilators  like 
the  following; 

1.  They  will  be  little  wider  than  radiators  and  can 
be  buried  in  the  thickness  of  the  walls  under  windows. 

2.  They  will  have  several  layers  of  radiation,  each  sepa¬ 
rately  controlled,  so  that  the.  present  regulation  by 
means  of  a  mixing  damper,  giving  alternate  blasts  of 
verj'  hot  or  very  cold  air,  may  be  eliminated. 

3.  They  will  have  dust  filters  of  the  viscous  fluid  type, 
with  unmistakable  notice  given  when  the  filters  need 
cleaning.  A  sheet  of  tangle-foot  fly  paper  would  be  better 
as  a  dust  catcher  than  the  present  water  tank. 


K  ?• 

1  ‘  local  c(rcuiat’\on  | 
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wavav  I  Vtoe 
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Fig.  1  Steam  and  Water  Circulation  in  Conventional  Fig.  2 - How  Mr.  Lewis  Would  Modify  Present  Heating 

Tj  pe  of  Heating  Boiler  Boiler  Besigii 
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Gipici  "fluc-tuat ior>  of  admail 
Vlatcr  \\r)e  area. 


Fig.  3 — How  \V'ater*Iiine  of  Boiler  is  Rapidly  Bowered 
by  Small  Water  Area 

4.  They  will  be  built  of  non-corrosive  metal. 

5.  The  fans  will  be  along  the  lines  of  the  latest  reverse- 
curved  blade  types,  permitting  the  use  of  comparatively 
high  speed  without  objectionable  noise. 

6.  The  air  supply  will  be  from  some  more  satisfactory 
point  than  the  window-sill  level,  perhaps  through  flues 
leading  down  from  the  attic  intakes.  There  seems  no 
good  reason  why  the  air  supply  cannot  be  conditioned  in 
a  central  chamber  and  then  delivered  to  the  units,  where 
there  are  several  units,  as  in  school  buildings. 

UNIT  HEATERS 

The  unit  heater,  using  recirculated  air  for  heating 
and  creating  movement  of  air  within  enclosed  spaces, 
is  an  outstanding  achievement.  I  remember  seeing,  more 
than  twenty  years  ago,  at  Charles  City,  Iowa,  in  the 
Hart-Parr  gas  engine  factory,  a  series  of  galvanized-iron 
wind-mill  wheels  driving  air  against  circular  pipe  coils 
up  in  the  monitors.  I  was  interested  and  pleased,  but 
did  not  have  the  initiative  to  couple  the  idea  with  our 
•modem  unit  heaters.  Doubtless  the  fundamental  physi¬ 
cal  requirement  of  most  modern  unit  heaters  was  missing, 
for  now  we  draw  the  cold  air  from  the  floor,  or  discharge 
the  hot  air  at  the  floor,  while  at  Charles  City  it  was  all 
overhead. 

It  is  illuminating  to  see  on  a  sub-zero  day,  as  I  have, 
a  great  wide,  one-story  factory,  mostly  glass  as  to  walls 
and  roof,  satisfactorily  heated  and  conditioned  throughout 
its  seemingly  almost  a  mile  of  length  by  a  line  of  units, 
having  one  high-pressure  steam  line  and  one  vacuum 
return  line — no  ducts,  no  wires,  once  in  a  while  a  neat 
steel  box  about  7  ft.  high,  with  fan  driven  by  a  steam 
turbine  which  exhausts  into  the  heater  which  condenses 
the  steam. 

Such  systems  surpass  direct  radiation  in  operating 
economy  largely  because,  I  believe,  they  prevent  stratifi¬ 
cation  of  the  hottest  air  against  the  cool  ceiling,  and 
eliminate  the  tremendous  loss  by  radiation  from  hot  sur¬ 
faces  placed  close  to  cool  outer  walls  and  monitors. 

BLAST  RADIATION 

There  is  no  more  striking  and  common  example  of 
blast  radiation  than  we  find  in  the  radiators  of  automo¬ 
biles.  No  radiators  ,can  get  much  more  arduous  service 
than  do  those  of  automobiles,  exposed  to  the  most  extreme 
temperatures,  with  water  and  mud  and  rough  handling 


Flff.  4 — How  Large  Water  Area  Tends  to  Keep  Water- 
Line  Steady 


generally.  We  don’t  see  any  automobiles  carrying  cum¬ 
bersome  cast-iron  radiators  around  for  cooling  the  engine 
jacket  water.  They  are  copper  or  brass  radiators,  and 
they  achieve  exceedingly  high  efficiency,  and  the  radiators 
outlast  many  other  parts  of  the  equipment. 

I  can  see  no  reason  why  a  copper  radiator  of  the 
cellular  type  should  not  prove  exceedingly  desirable  for 
heating.  Cast-iron  or  even  steel-pipe  radiation,  particu¬ 
larly  for  tempering  purposes  and  in  connection  with  air 
washers,  sheds  rust  in  great  quantities,  and  is  a  prolific 
source  of  dust  in  ventilating  systems.  There  is  a  strong 
probability  that  the  automobile  type  of  radiation  will 
overcome  this  very  serious  difficulty. 

AIR  WASHERS 

Air  washers,  as  a  general  proposition,  have  been  much 
abused.  Many  of  them  have  been  improperly  designed 
and  badly  installed  and  poorly  maintained.  The  operat¬ 
ing  force  will  persist  at  times  in  running  the  fan  without 
running  the  washer,  getting  the  ducts  very  dusty.  An 
operating  engineer  finds  it  beneath  his  dignity  to  perform 
scrub  woman  service  in  cleaning  a  washer.  Many  washers 
are  installed  in  such  cramped  quarters  that  they  cannot 
be  cleaned,  no  matter  how  willing  the  engineer  may  be. 

The  accumulation  of  debris  in  the  tank  constantly 
clogs  the  spray  nozzles.  An  air  washer  with  a  hole 
through  the  spray,  if  it  leaves,  some  dry  eliminator  sur¬ 
face,  is  as  bad  as  a  boiler  with  a  hole  through  the  fire. 
Metal  eliminators  and  casings,  under  the  conditions 
encountered  in  modem  cities,  usually  have  a  very  short 
life.  No  washer  using  water,  so  far  developed,  seems  to 
remove  much  soot  from  the  air. 

My  observation  is  that  it  pays  to  take  the  cleaning  of 
the  washer  out  of  the  operating  engineer’s  hands,  and 
make  it  a  routine  part  of  the  janitor’s  or  scrub  women’s 
daily  duty.  I  try  to  get  them  to  clean  the  interior  of  the 
washer  as  thoroughly  and  as  frequently  as  they  clean  the 
white  tile  floor  of  the  front  vestibule. 

I  have  built  several  washers  using  masonry  for  tank 
and  sides,  cement-asbestos  for  top,  and  ribbed  wire  glass 
for  eliminators.  The  glass  is  set  in  plowed  cypress  planks 
at  top  and  bottom.  There  need  be  no  fear  as  to  the  dura¬ 
bility  of  the  bottom  plank,  which  is  submerged  at  all 
times.  For  the  top  we  all  know  how  ordinary  pine  siding 
on  a  house  lasts  many  years  longer  than  metal  gutters 
and  downspouts.  I  think  cypress  here  will  endure  long 
enough,  although  I  have  leanings  toward  precast  light 
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fonereto  slabs  uroovad  btr  tho  ^dass.  'riio  glass  elimina¬ 
tors  ought  to  last  imlelinitelx .  'Phey  are  exceedingly 
eifeetive  as  scrubbers,  with  their  vertical  saw-tooth  edges, 
and  they  j)resent  a  very  handsome  aj){)earance. 

I  have  not  found  any  practicable  way  of  insuring  that 
the  washer  shall  be  operated,  and  until  we  do  discover 
some  such  insurance,  1  look  askaiua'  at  recirculating 
schemes  depending  upon  the  washer  to  eliminate  odors 
and  dust  and  to  control  the  humidity. 

LOCATION  OF  INLETS 

Considering  ventilation  of  rooms,  a  spot  about  8  ft. 
up  on  an  interior  wall  for  air  supply  inlet  should  no 
longer  be  considered  tlu'  most  desirable  place.  People 


Fig.  5 — Scheme  of  Heating  Proposed  by  Mr.  Lewis 


wonder  what  is  hapjiening  up  there,  and  feel  better  if 
they  may  achieve  direct  contact  with  the  entering  air. 
A  high-up  inlet  in  an  interior  wall,  blowing  the  air 
against  the  cooler  surfaces  of  the  room,  accentuates  the 
sensible  window  chill. 

Flues  placed  midway  of  the  side  of  a  room  often  are 
as  expensive  in  their  obtrusion  on  valuable  floor  area  as 
are  the  unit  ventilators  at  the  windows. 

It  is  possible  in  many  buildings  economically  to  deliver 
the  air  supply  at  the  window  stools  or  at  the  floor  along 
the  outer  wall,  using  specially-arranged  perforated  metal 
baseboards,  and  to  locate  the  flues  for  supply  and  vent 
in  the  corners  of  the  rooms. 

The  diffusion  of  fresh  air  with  such  a  scheme  is  ex¬ 
cellent ;  the  window  chill  is  well  neutralized  ;  no  sanitary 


rules  are  violated,  and  no  one  gets  a  draft.  It  has  the 
same  happy  reaction  as  the  unit  ventilator,  in  that  sharp 
changes  in  delivery  temperatures  can  be  tolerated. 

As  evidence  of  the  feeling  that  the  conventional  inlets 
can  be  improved,  the  present  Detroit  practice  may  be 
cited,  of  using  six  ceiling  inlets  for  each  class  room,  and 
the  Pockford,  Illinois  method  of  using  a  cornucopia-like 
diffuser  at  the  center  of  the  ceiling. 

(mon*  HEATING 

So  far  I  have  stayed  within  the  bounds  of  ordinary 
reason.  1  do  not  admit  yet  that  it  is  Utopian  for  the 
metropolitan  parts,  at  least,  of  cities,  instead  of  projecting 
individual  buildings  up  into  the  cold  where  they  lose 
heat  in  every  direction,  to  cover  over  with  glass  the  whole 
territory  enclosed  within  the  circle  or  s(iuare  of  a  grou]> 
of  skyscrapers.  Figures,  however,  jirove  that  the  cost  of 
such  an  enclosure  will  b(‘  saved  by  the  reduction  of  heat 
loss,  other  than  from  individual  buildings. 

AVe  spend  nearly  all  of  our  time  inside  small,  only 
partially  ventilated  enclosures.  AVhy  not  abandon  retail 
methods  and  heat  and  ventilate  the  community  by  wlw)le- 
sale  methods?  It  will  be  easier  to  clean  the  snow  from  a 
deserted  roof  than  from  a  crowded  street.  There  will  be 
no  dust  to  comjiare  with  that  we  meet  at  present.  If 
modern  air  conditioning  appliances  are  what  we  believe 
tliem  to  be,  we  can  promote  by  wholesale  ventilation  along 
these  lines,  health  and  comfort  far  beyond  that  at  present 
obtainable,  by  retail  ventilation. 

A  NE\V  METHOD  OF  HEATING 

AVhy  be  limited  to  the  use  of  boiled  water  or  baked  ali¬ 
as  a  heat  conveyor?  Nature  doesn’t  use  either,  but  uses 
blood,  a  different  fluid,  AA^hy  use  dusty,  unsightly  radi¬ 
ators?  Did  you  ever  note  the  air  currents  induced  by 
your  shower  bath,  or  by  the  sprays  of  an  air  washer? 

Instead  of  boiled  water,  let  us  circulate  from  the  boiler, 
mechanically,  if  you  please,  a  fluid  like  good  engine  oil., 
but  capable  of  being  filtered,  non-evaporative,  non-odor- 
ous  and  non-corrosive.  (Maybe  such  a  thing  doesn’t 
exist).  Instead  of  a  radiator  in  each  room,  let  us  have 
a  spray  head,  enclosed  in  a  flue,  with  inlet  and  outlet  for 
air  from  the  room.  This  spray  of  fluid  need  not,  I  think, 
have  much  pressure,  or  be  at  all  noisy.  The  bottom  of 
the  spray  chamber  can  be  shaped  to  receive  the  fluid 
without  disturbance.  The  s})ent  fluid  flows  by  gravity 
back  to  the  filter,  then  to  the  pump  and  boiler  for  another 
cycle. 

A  strong  current  of  air  from  the  ceiling  will  be  drawn 
into  the  spray,  and  will  be  warmed  by  a  rain,  the  most 
effective  means  of  changing  air  temperature  we  know  of. 
The  air  supply,  of  course,  may  be  drawn  from  out-of- 
doors.  Any  dust  in  the  air  will  be  caught  in  the  fluid. 

If  any  moisture  is  desired,  we  simply  inject  into  the 
fluid  at  the  pump  as  much  water  as  we  need.  At  the 
filter  on  the  return  journey  the  fluid  will  give  up  its  dirt. 

The  enclosed  flue  will  be  very  much  less  unsightly  than 
the  best  radiator  we  know  of.  It  will  occupy  a  minimum 
of  floor  space,  and  will  utilize  the  air  rights  above  this 
minimum  floor  sjiace,  instead  of  depreciating  them,  as 
does  a  ra-liato-. 
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Studies  in  House  Humidifying 

Pioneer  Work  of  a  Canadian  Provincial  Health  Officer  in  Meeting  the  Problem 

of  Humidity  in  the  Home 

By  P,  H,  Bryce,  M.  A, 


I  HAVE  been  for  many  years  a  student  and  teacher 
of  physical  science  and  a  hard-working  health  officer 
up  in  Canada,  where  the  genial  sun  climbs  high 
for  a  few  short  weeks  in  summer  and  within  a  hundred 
days  matures  No.  1  hard  wheat  within  the  Arctic  circle, 
while  at  my  home  on  the  Grande  lliviere  of  Champlain, 
the  modern  Ottawa,  1  yearly  see  the  sun  setting  behind 
the  shoulder  of  the  Laurentian  hills,  advancing  on  the 
21st  of  June  to  the  point  ^^’here  it  draws  a  line  of 
burnished  gold  under  the  middle  span  of  the  bridge 
which  spans  the  Gatineau,  thence  retiring  again,  as  Wel¬ 
lington  did  in  Spain  behind  the  lines  of  Torres  Vedras, 
till  at  this  season  of  the  year  it  is  setting  at  five  o’clock 
behind  the  pine-clad  hill  in  the  park,  which  is  the  play¬ 
ground  for  all  Ottawa,  both  old  and  young. 

There  every  afternoon  and  during  the  moonlit  even¬ 
ings,  during  the  dead  of  winter,  the  temperature  falls 
in  the  still  air  almost  every  night  below  zero  and  is  just 
comfortable  at  15°F  for  the  jersey-coated  revellers  in 
winter  sports  of  every  sort,  from  skiing  to  toboganning 
and  snowshoeing.  This  makes  everyone  able  to  go  home 
and  resist  the  bad  influences  of  houses,  overheated  to  a 
temperature  of  75° F.,  but  especially  with  an  atmosphere 
so  dry  that  colds  result  for  those  who  remain  indoors. 
In  fact,  evening  parties  are  made  popular  by  the  dis¬ 
cussions  of  the  changes  in  the  weather  and  the  inevitable 
bronchitis,  which  is  attributed  to  it,  but  which  is  really 
due  to  the  condition  of  the  house  atmosphere. 

DIFFERENCE  BETWEEN  HOUSE  AIR  IN  WINTER  AND  SUMMER 

It  is  hard  to  realize  or  have  another  person  realize  the 
difference,  which  exists  between  house  atmospheres  in 
winter  and  those  in  the  summer,  or  indeed  the  difference 
between  outdoor  and  indoor  air.  Outdoor  air  at  zero, 
sharp  and  bracing,  usually  holds  in  winter  some  10% 
of  its  total  capacity  for  moisture,  which  does  not  amount 
to  more  than  half  a  grain  of  water  as  vapor;  but  when 
this  air  is  introduced  into  the  house  and  raised  to  a 
temperature  of  70  °F.  it  has  so  expanded  that  it  is  capable 
of  holding  8  grains  per  cubic  foot,  or  sixteen  times  as 
much  as  at  zero. 

Now  being  a  benevolently-intentioned  medical  health 
officer,  I  have  for  years,  day  in  and  day  out,  consistently 
preached  the  need  of  correcting  this  indoor  winter  at¬ 
mosphere,  or  what  we  may  call  artificial  climate,  by 
having  enough  moisture  introduced  to  prevent  sore 
throats,  colds  and  dry  skin  and  have  perhaps  produced 
some  results  in  getting  people  to  put  water-pans,  at 
any  rate,  on  radiators  and  to  adopt  other  temporary 
means  of  moisture  supply.  Most  of  those  appliances 
requiring  attention  are  usually  forgotten;  yet  when  the 
matter  is  referred  to,  the  householder  seriously  protests 
that  he  does  actually  supply  moisture,  though  the  furni¬ 
ture  still  cracks  and  the  seams  in  the  piano  regularly 
open  every  winter. 


A  HOME-MADE  FRESH  A1I{  HUMIDIFIER 

Some  time  ago  the  manager  of  a  large  business  and 
office  staff  was  discussing  matters  with  the  writer  at  a 
lunch  counter  and  said:  “Can’t  you  do  something  to 
make  our  office  right?  By  three  o’clock  in  the  afternoon 
we  arc  all  stupid  with  the  condition  of  the  air.”  So  I 
had  to  set  about  to  construct  a  machine  which  would 
supply  regularly  fresh  outer  air,  both  warmed  and 
moistened,  and  which  would  he  always  in  gentle  move¬ 
ment.  This  was  by  and  by  worked  out  and  a  fresh  air 
humidifier  constructed,  which  suj)j)lies  a  measured 
amount  of  humidity  for  any  given  space  from  a  sick  room 
to  a  theatre  by  simply  multiplying  the  heating  units. 

This  humidifier  is  simply  an  ordinary  electric  water 
heater  using  from  610  to  2500  watts  according  to  needs. 
It  has  an  automatic  water-level  apparatus  connected  to 
a  pan  on  top  of  the  heater.  The  whole  is  enclosed  in  a 
neat  galvanized  iron  casing.  There  is  a  duct  connection 
leading  to  the  fresh-air  panel  of  a  window.  This  ar¬ 
rangement  allows  fresh  air  to  come  in  and  ascend  with 
the  steam  to  the  hallway.  There  it  is  distributed  through¬ 
out  the  whole  house  area.  A  2500-watt  heater,  with  a 
duet  leading  to  the  outside  air,  is  capable  of  supplying 
20,000  cu.  ft.  of  fresh  humidified  air  per  hour,  as  well 


Humidifler  For  Home  Use  Designed  by  the  Author 


as  maintaining  the  proper  temperature.  By  duplicating 
or  quadrupling  these  units,  almost  any  practical  require¬ 
ment  can  be  met. 

THE  HUMIDIFYING  OF  A  TYPICAL  HOME 

But  my  romance  has  to  do  with  the  home  of  a  re¬ 
turned  soldier,  who  organized  his  regiment,  took  it  to 
France,  was  three  years  in  the  trenches,  beloved  of  his 
men,  came  home  unscathed  and  in  the  affluence  of  a  lum¬ 
ber  king  determined  to  enjoy  properly  a  life  of  peace 
in  his  native  town,  the  Canadian  capital.  Having  lived 
through  frost  and  mud  in  Flanders  he  did  not  think 
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Palm  Beach  the  proper  solution  of  life  in  winter  for  a 
native-born  Canadian. 

He  had  already  an  attractive  home,  a  cultured  wife 
with  three  children  to  make  the  home  complete  and 
happy,  with  every  convenience  that  wealth  could  give 
from  oil-heated  furnaces,  even  with  an  evaporator  at¬ 
tached  and  already  supplying  a  certain  amount  of  mois¬ 
ture  to  the  house  air. 

But  he  had  been  reading  my  article  on  “Humidity,”  had 
learned  that  normal  air  on  a  bright  day,  whether  in  winter 
or  summer,  holds  usually  nearly  70%  of  its  capacity  for 
moisture,  while  his  dry  and  wet-bulb  thermometer  in 
the  hall  registered  only  from  25%  to  30%  of  humidity. 
The  colonel  was  disturbed ;  he  realized  that  the  children, 
driven  to  school  in  the  motor,  lived  there  for  five  hours 
in  a  close,  dry  atmosphere.  They  were  brought  home 
Aveary,  and  even  the  comfortable  house  did  not  seem  to 
supply  them  with  the  energy  that  they  should  have.  He 
asked  what  could  bo  the  matter  and  finding  no  answer 
he  inquired  of  the  “air  doctor.” 

So  the  “air  doctor”  was  called  in  to  diagnose  the 
malady.  At  first  sight  the  house  seemed  perfect;  there 
were  large  rooms  with  oak  floors,  rugs  rolled  up  in  the 
morning  and  taken  into  the  back  passage  for  treatment 
with  the  electric  duster,  the  walls  were  beautiful,  cream- 
tinted,  with  no  heavy  hangings,  and  having  an  abundance 
of  light  from  large  south  windows.  The  furnace  room 
was  next  visited  and  everything  there  found  in  perfect 
order,  with  an  evaporator  supplying  its  drip,  drip  to  a 
casting  heated  in  the  furnace. 

Inquiry  began.  “How  much  water  is  evaporated 
hourly?”  he  was  asked,  and  the  answer  was  that  he 
didn’t  know.  “You  can  see  for  yourself,”  he  stated, 
“the  apparatus  works  just  as  well  as  Avlien  the  contractor 
put  in  the  costly  affair.”  Then  I  proposed  that  we 
measure  it  and  found  that  it  Avas  dropping  about  3  oz. 
every  six  minutes  or  supplying  two  pints  of  evaporation 
in  an  hour  to  the  splendid  mansion  Avhich  contained 
some  100,000  cu.  ft.  of  air. 

But  the  hygrometer  or  moisture-measurer  in  the  hall 
had  already  told  us  that  there  was  on  this  zero  morning 
only  28%  of  relative  humidity  or  moisture  in  the  air. 
We  had  discovered  the  first  fact.  The  next  observation 
to  be  made  Avas  that  there  Avas  no  regular  inlet  supply¬ 
ing  outer  fresh  air  to  the  house  in  any  quantity. 

Of  course  there  Avas  in  such  a  large  house  plenty  of 
oxygen  for  every  one;  but  it  was  contained  in  a  great 
enclosed  Avalled-in  space,  having  double  Avindows  and 
supplied  all  the  conditions  of  Tennyson’s  “Island  Valley 
of  Avilion 

“Where  falls  no  hail  or  rain  or  any  snow 
Nor  ever  wind  blows  loudly.” 

This  Avas  the  second  fact,  so  I  proceeded  to  make  a 
calculation,  Avhich  AA^as  by  no  means  as  easy  as  it  might 
seem  at  first.  Had  I  been  dealing  simply  with  outdoor 
air  at  zero,  I  could  readily  have  estimated  how  much 
moisture  Avas  required  to  humidify  100,000  cu.  ft.  of  air; 
but  the  trouble  Avas  that  Ave  were  already  having  supplied 
a  certain  percentage  through  evaporation,  so  I  am  going 
to  risk  telling  the  reader  how  the  sum  Avorked  out. 

AVHAT  THE, .ACTUAL  HUMIDITY  REQUIREMENTS  WERE 
IN  THIS  HOUSE 

When  outside  air  at  zero  is  Avarmed  to  70°F.  we  have, 
as  already  stated,  increased  its  capacity  to  hold  moisture 


from  grain  per  cu.  ft.  to  8  grains  at  70°F.  Now 
alloAving  for  the  moisture  ahvays  present  in  the  air,  it 
is  plain  that  if  AA^e  added  some  4  grains,  or  half  of  8,  we 
Avould  have  a  house  moisture  Avith  from  50%  to  55% 
of  humidity.  But  we  had  already  in  this  air  some 
28%  of  moisture,  or  about  half  of  Avhat  was  required, 
so  it  seemed  simple  to  say  that  if  outer  air  required 
4  grains  to  supply  a  proper  humidity,  2  grains  added 
to  Avhat  Avas  already  present  would  be  enough  to  bring 
the  house  humidity  up  to  a  standard  of  55%. 

So  it  is  obvious  that  2  grains  would  have  to  be  added 
to  each  of  the,  100,000  cu.  ft.  of  house  air,  or  nearly 
3  gal.  of  Avater  Avould  have  to  be  supplied  every  hour. 

With  the  automatic  humidifier  referred  to  it  was  easy  to 
do  this.  All  that  Avas  necessary  was  to  utilize  enough 
electricity  under  one  or  more  shallow  pans,  and  introduce 
fresh  air  in  quantity  to  be  drawn  into  the  house  by  the 
•  steam  as  it  rose  from  the  pans  over  the  electric  heater. 
This  was  done  by  constructing  an  apparatus  which  was 
placed  near  a  cellar  window,  where  a  direct  connection 
Avas  made  Avith  the  outer  air  by  removing  a  window  pane 
and  bringing  in  air  through  a  galvanized-iron  duct  to 
the  apparatus.  As  the  water  supply  to  the  pan  over  the 
heater  is  automatic  and  is  kept  at  a  constant  level  by  a 
simple  apparatus,  all  that  was  necessary  was  to  bring  the 
Avarmed  moist  air,  to  the  extent  of  some  50,000  cu.  ft.  per 
hour,  into  the  hall  by  a  direct  duct  leading  to  a  register 
in  the  floor.  Thence  by  the  law  of  “diffusion  of  gases” 
the  moisture  Avould  soon  find  itself  in  the  farthest  attic 
room  of  the  house. 

The  calculation  made  Avas  proA^ed  to  be  correct  and 
the  humidity  rose  in  the  house  to  exactly  the  required 
percentage  and  the  amount  of  fresh  air  brought  in  was 
close  to  that  Avhich  was  already  estimated.  This  further 
served  the  purpose  of  keeping  the  whole  house  air  in 
gentle  circulation  and  creating  an  air  pressure  from 
Avithin  outAvards,  which,  with  the  heat  supplied  by  the 
electricity,  at  once  lessened  the  required  amount  of 
furnace  fuel,  and  by  reducing  the  temperature  in  the 
house  from  75°F.  to  66°F.  we  had  secured  economy  in 
fuel,  improved  health  and  general  happiness  throughout 
the  home. 

While  satisfaction  may  be  attained  with  an  automatic 
humidifier  supplied  by  electricity,  where  a  single  unit 
can  be  attached  to  the  ordinary  house  fixture  and  supply 
enough  moisture  for  at  least  6,000  cu.  ft.,  yet  AA'here 
electricity  is  more  costly  it  is  quite  possible  to  supply 
the  humidity  by  either  utilizing  the  furnace  or  better, 
by  a  separate  gas  heater. 

AVHY  COLD  AIR  IS  THE  BEST  AIR  TO  BREATHE 

People  do  not  realize  that  what  makes  them  Avarm  and 
the  furnace  warm  is  abundance  of  condensed  oxygen, 
found  best  in  air  at  zero,  since  it  consumes  the  fuel 
AAdiich  manufactures  the  body  heat,  promotes  digestion  and 
general  metabolism  and  increases  the  appetite,  as  has 
long  been  proved  by  the  fresh  air  life  at  Saranac  in  the 
Adirondacks.  When  people  come  to  knoAV  more  about 
Avhat  fresh  cold  air  can  do  in  assisting  nutrition,  and, 
further,  that  house  atmospheres  in  Avinter  can  be  made 
alnu'‘;t  as  natural  as  the  perfect  outer  air,  then  the  beau¬ 
ties  of  the  Northern  pine  and  fir  trees  in  forest  and 
park  and  the  outdoor  life  of  skating,  skiing  and  snow- 
shooing  Avill  receive  their  proper  appreciation  as  the  best 
to  cultiA^ate  health. 
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XI — Measuring  Air  Velocities 


IT  IS  not  our  intention  under  the  present  heading  to 
go  into  all  of  the  known  methods,  technical  and 
otherwise,  of  measuring  the  velocity  of  the  air  in  a 
duct,  at  the  face  of  the  register,  etc.,  but  rather  to  out¬ 
line  field  conditions,  together  with  some  experimental 
devices  that  may  be  of  interest  to  the  reader. 

1.  ANEMOMETER 

The  instrument  most  commonly  used  for  determining 
air  velocity  is  the  anemometer,  a  common  type  of 
which  is  illustrated.  This  instrument  consists  of  a  re¬ 
volving  wheel  carrying  angular  vanes,  usually  eight  in 
number.  The  shaft  of  the  wheel  is  connected  by  suit¬ 
able  gears  to  indicating  hands  on  the  face  of  the  instru¬ 
ment,  which  is  not  particularly  accurate,  yet  its  general 
utility  and  the  fact  that  a  small  amount  of  training  and 
experience  is  necessary  in  its  use,  makes  it  the  instru¬ 
ment  most  commonly  selected  by  the  average  user. 

There  is  sometimes  a  wide  divergence  in  readings  ob¬ 
tained  by  two  persons  with  the  same  instrument  and 
under  practically  indentical  conditions.  This  should 
not  always  be  attributed  to  inherent  defects  in  the 
anemometer,  but  rather  to  ignorance  or  carelessness  in  its 
use.  If  care  and  judgment  are  exercised  and  readings 
carefully  checked,  it  will  be  found  that  the  anemometer 
can  be  relied  upon  where  extreme  accuracy  is  not  essen¬ 
tial.  There  are  certain  requisites  in  the  use  of  the  in¬ 
strument  that  must  be  borne  in  mind; 

(a)  It  must  be  in  good  repair  and  properly  cali¬ 
brated.  The  jewelled  bearings  at  the  end  of  the  shaft  do 
not  stand  rough  usage  and  frequently  become  cracked  or 
broken.  An  instrument  that  appears  sluggish  when 
held  in  an  air  current  should  be  carefully  examined. 
Broken  bearings  or  other  serious  defects  can  usually  be 
detected  if  the  instrument  is  held  close  to  the  ear  while 
in  motion.  Any  grating  or  clicking  sound  at  once  calls 
for  careful  examination.  The  anemometer  should  be 
calibrated  by  someone  competent  to  do  this  at  least  once 
every  six  months,  and  the  calibration  curve  or  the  cor¬ 
rection  factors  always  carried  with  the  instrument  and 
referred  to  after  readings  are  made. 

(b)  A  second  requisite  is  that  readings  be  accurately 
timed.  For  this  purpose  a  stop  watch  is  desirable, 
though  not  essential.  If  a  second  person  is  present 
when  readings  are  being  made,  he  should  be  pressed  into 
service  for  timing  the  readings.  We  find  it  convenient 
to  use  the  words,  “Get  ready — GO !”  when  the  operator 
throws  the  anemometer  into^  gear,  and  “Get  ready — 
STOP !”  when  the  time  interval  has  been  completed. 

The  person  taking  the  reading  should  hold  the  ane- 
mometerj  in  the  'air  current  a  sufficient  length  of -time 
before  throwing  the  gear  lever  to  be  sure  the  vane  is 


revolving  at  the  speed  the  air  current  wiU  produce. 
Readings  where  accuracy  is  essential  should  be  for  one 
minute. 

(c)  A  third  requisite  for  accurate  results  is  that  the 
proper  method  be  employed  in  taking  the  readings.  In 
making  tests  at  a  register  face,  for  example,  the  method 
of  slowly  moving  the  anemometer  across  the  face  of  the 
register  is  mentioned  only  to  be  condemned.  Readings 
will  not  be  accurate  except  in  those  cases  where  the 
velocity  over  the  register  face  is  uniform. 

In  taking  readings  where  the  velocity  varies  over  dif¬ 
ferent  areas  of  the  register,  it  can  be  readily  seen  that  by 
moving  the  instrument  slowly  across  areas  of  high  veloc¬ 
ity  the  vane  will  revolve  at  a  correspondingly  high  speed 
and  will  continue  to  revolve  at  a  higher  rate  than  it 
should  while  passing  the  next  area  where  the  velocity  is 
low.  This  usually  gives  a  higher  average  velocity  than 
conditions  warrant.  It  might  be  logically  argued  that 
in  passing  from  a  low  to  a  high  velocity,  the  speed  of  the 


Fi".  as — Common  Type  of  .Vnemometer 

vane  would  be  correspondingly  retarded,  compensating 
in  this  way  for  the  high  readings  previously  mentioned. 
There  is,  however,  a  human  element  in  the  problem  that 
cannot  be  overlooked. 

The  individual  holding  the  instrument,  even  though 
he  be  trained  in  its  use,  has  what  appears  to  be  an  un¬ 
controllable  t^dency  to  favor  areas  of  high  velocity  and 
to  quickly  pass  low  velocity  areas  where  the  vanes  do 
not  spin  to  hte  entire  satisfaction.  We  invariably  find, 
therefore,  that  readings  taken  under  these  eondifions 
:give  a  higher  averaged  velocity  than  is  warranted. 
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PUOPi:iJ  METHOD  OF  TAKING  READINGS 

The  proper  metliod  of  taking  readings  is  to  divide  the 
face  of  the  register  into  equal  rectangular  areas  of  ap¬ 
proximately  6  in.  and  take  one-ininute  readings  at  the 
center  of  each  area.  If  the  register  is  large,  the  area 
can  be  increased  in  proportion.  But  if  the  register  is 
approximately  18  in.  x  24  in.  or  larger,  not  U“ss  than 
twelve  areas  should  be  outlined  and  twelve  readings, 
taken.  The  total  velocity  as  shown  by  the  anemometer, 
divided  by  the  total  iiuinber  of  minutes,  gives  the  aver¬ 
age  velocity.  This,  times  the  net  free  area  of  the  regis¬ 
ter,  gives  the  volume  of  air  in  cubic  feet  j)er  minute. 

It  sometimes  haj)pens  that  portions  of  the  register 
deliver  no  air  whatever,  due  to  the  short  curvature  of 
the  duct  as  it  ap])roaehes  the  register  face,  or  to  the  im¬ 
proper  design  or  installation  of  air  splits,  diffusers,  etc. 
It  is  always  good  practice  to  explore  the  register  face 


except  where  this  would  require  more  than  ten  readings, 
in  which  case  the  opening  should  be  divided  into  twelve 
equal  areas. 

“2.  Readings  are  to  be  taken  in  every  case  in  the  cen¬ 
ter  of  each  area. 

“3.  Readings  are  to  be  of  one-half  minute  duration, 
the  anemometer  being  held  at  the  register  face  in  the 
plane  of  the  opening. 

“1.  Where  diffusers  are  used,  the  total  area  is  to  be 
computed  on  the  basis  of  the  periphery  of  the  diffuser. 

‘‘o.  The  average  of  the  readings  is  to  be  considered 
as  the  average  velocity  of  the  opening.  Where  negative 
velocities  are  found,  they  are  to  be  deducted  in  arriving 
at  the  average  velocity. 

“0.  In  computing  volume,  the  net  area  of  the  opening 
is  to  be  taken,  the  volume  to  be  considered  as  the  prod¬ 
uct  of  the  average  velocity,  times  the  net  area  of  the 


Fipr.  35 - ^fethod  of  TiOcatins;  .\reas  Having  no  Air 

Doliver.v 

opening.  In  case  the  anemometer  is  held  2  in.  from 
the  register  face,  no  deduction  should  he  made  for  the 
registered  mesh.” 

The  recommendation  of  this  committee,  although  ten 
years  old,  represents,  with  few  exceptions,  the  best  prac¬ 
tice  at  the  present  time.  Paragraph  No.  6  of  its  report, 
however,  requires  some  discussion.  There  is  a  wide 
variation  in  the  types  of  registers;  plain  metal  register 
faces  are  becoming  quite  common  with  uniform  rectang¬ 
ular  openings.  Where  tests  are  made  over  register  faces 
of  this  kind,  experiences  has  demonstrated  that  the  gross 
area  of  the  same,  times  the  average  velocity,  gives  the 
closest  result  in  arriving  at  the  total.  By  gross  area  is 
meant  the  total  area  of  the  register  face  jiroper,  where 
air  is  passing. 


before  laying  out  areas  for  anemometer  readings.  A 
strip  of  rather  stiff  writing  paj>er  cut  about  8  in.  long 
and  2  in.  wide  is  a  convenient  device  for  this  purpose. 
The  strip  of  paper  is  held  by  one  end  between  the  thumb 
and  finger  and  passed  over  the  register  face.  This  ex¬ 
ploration  will  locate  areas  where  no  air  is  flowing. 
These  areas  should  then  be  excluded  from  the  portion 
of  the  register  over  which  test  areas  are  laid  out  and 
readings  taken. 

The  American  Society  of  Heating  and  Ventilating 
Engineers  appointed  a  committee  some  years  ago  to 
formulate  a  standard  method  for  using  the  anemometer. 
Its  report,  under  date  of  January  23,  1913,  is  as  follows: 

“1.  The  opening  should  be  divided  into  equal  rec¬ 
tangular  areas,  no  side  of  which  shall  be  over  10  in.  long. 


Fig.  34 — Proper  Method  of  Taking  Readings  at  Register 

Face 


THE  HEATING  AND  VENTILATING  MAGAZINE 


47 


The  committee  recommends  that  the  anemometer  be 
held  2  in.  from  the  register  face.  This  gives  excellent 
results  if  the  velocity  through  the  register  is  not  low, 
not  less  than  400  ft.,  ])er  minute.  In  case  the  velocity 
is  less  than  this,  the  anemometer  should  be  held  not 
more  than  1  in.  from  the  face  of  the  register. 

In  ornamental  types  where  the  register  face  is  made 
up  of  school  or  other  more  or  less  artistic  devices,  a  read¬ 
ing  at  the  face  is  little  indica¬ 
tion  of  the  true  velocity  ami 
there  is  no  way  of  d(*termin- 
ing  the  net  area.  In  cases  of 
this  kind,  the  only  solution  is 
to  make  a  box  of  heavy  card¬ 
board  or  wood,  of  the  saim; 
size  as  the  register  and  not 
less  than  18  in.  deep.  The 
box  is  closely  approximated  to 
the  register  face  and  the  read¬ 
ings  taken  at  the  box  outlet. 

In  taking  readings  at  an 
exhaust  register,  the  same 
method  in  general  is  used  as 
in  taking  readings  at  a  sup¬ 
ply  register,  and  the  same 
precautions  are  to  be  ob¬ 
served. 

In  taking  exhaust  readings,  however,  the  anemometer 
is  usually  applied  directly  against  the  register  face, 
with  the  face  of  the  instrument  outward. 

In  taking  readings  in  tunnels  or  a  large  duct,  where 
the  investigator  must  enter  the  same,  due  consideration 
must  be  given  to  the  fact  that  his  body  acts  to  constrict 
the  diameter  of  the  tunnel  at  the  point,  increasing  the 
flow  of  air  about  him.  The  importance  of  the  factor 
depends  upon  the  area  of  the  passageway  and  velocity 
of  the  air  through  same.  In  making  tests  of  this  char¬ 
acter,  they  should  be  carefully  checked  by  readings  at 
the  OUTLET  or  INLET,  or  some  other  part  of  the 
system  if  this  is  possible. 


2.  KOPNAERIMETER 

In  experimenting  with  smoke  tubes  in  an  endeavor  to 
develop  an  instrument  for  the  studying  and  tracing  of 
air  currents  in  a  room,  the  writer  found  a  surprising 
uniformity  in  the  displacement  of  a  column  of  tobacco 
smoke  in  the  vertical  glass  tube  when  air  was  allowed 


to  enter  at  the  top.  An  instrument  for  measuring  any 
air  velocity  was  developed  from  this  experiment  and 
named  the  “Kopnaerimeter,”  or  smoke  air  meter.  The 
principle  on  which  it  operates  is  the  displacement  of 
smoke  in  a  glass  tube  by  the  iiieoming  air  through  a 
fixed  orifice.  The  rate  of  flow,  and  consequently  of 
smoke  displacements,  de])emls  upon  the  velocity  of  the 
current  ol  air  to  he  measured. 


I’lie  instrument  consists  of  a  glass  tube  (smoke  tube) 
and  a  metal  inlet  nozzle.  These  two  principal  parts  of 
the  device  are  connected  by  361/4  in.  of  rubber  tubing. 
The  tubing  is  divided  into  two  portions,  the  longer  one 
which  is  always  connected  to  the  inlet  nozzle,  being 
27^  in.  long  and  the  shorter  piece  connected  to  the 
smoke  tube,  being  7%  in.  long.  Between  the  two  pieces 
of  tubing  the  "vent”  is  inserted.  This  consists  of  two 
metal  tubes,  one  sliding  into  the  other.  The  outer  tube 
is  provided  with  graduated  slots ,  seven  in  number. 
Withdrawing  the  inner  tube  opens  the  vents  successively 
and  allows  readings  of  higher  velocity  to  be  taken,  with¬ 
out  disturbing  the  meniscus  of  the  smoke  column. 

The  vent  tube  is  always  inserted  with  the  smallest 
slot  nearest  the  inlet  tube.  The  upper  end  of  the  smoke 
tube  is  provided  with  a  gooseneck,  which  serves  to  hold 
the  instrument  when  in  use  and  to  form  the  connection 
between  the  smoke  tube  and  the  inlet  nozzle.  The  end 
of  the  gooseneck  which  is  inserted  in  the  smoke  tube  is 
provided  with  a  diffuser,  which  prevents  the  incoming 
air  from  disturbing  the  meniscus  of  the  smoke  column. 
It  also  serves  to  hold  the  rubber  stopper  in  place. 

DIRECTIONS  FOR  USING  KOPNAERIMETER 

In  using  the  instrument,  the  smoke  tube  is  held  sus¬ 
pended  by  the  gooseneck  by  the  little  finger  of  the  left 
hand.  The  inlet  nozzle  is  held  accurately  facing  the 
air  flow  by  the  right  hand.  (See  Fig.  38).  A  watch, 
preferably  a  stop-watch  is  held  also  in  the  left  hand. 

The  instrument  is  filled  with  smoke  by  removing  the 
gooseneck  connection  and  blowing  smoke  from  a  cigar 
or  cigarette  into  the  tube  through  the  outlet  connection. 
During  this  operation,  the  tube  is  held  in  the  left  hand, 
with  tlie  index  finger  pressed  lightly  against  the  distal 
opening  of  the  tube,  thus  allowing  the  excess  of  smoke 
to  escape  and  serving  to  close  the  tube  when  it  is  thor¬ 
oughly  filled  with  dense  smoke.  After  the  tube  is  filled 


Fig.  3  7 - Calibration  Cliart  for  I'se  with  Koiniaeriineter 
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with  dense  smoke,  the  finger  is  removed  and  the  goose¬ 
neck  connection  inserted.  If  the  foregoing  operation 
is  carefully  performed  the  tube  will  be  completely  filled 
with  dense  smoke.  By  next  blowing  gently  against  the 
inlet  nozzle,  the  upper  end  of  the  smoke  column  (the 
meniscus)  will  appear  and  the  instrument  is  then  ready 
for  making  the  test. 

The  tube  in  the  left  hand  must  be  entirely  out  of  the 
air  flow,  as  any  appreciable  air  currents  across  the  outlet 
connection  of  the  smoke  tube  will  affect  the  accuracy  of 
the  results.  When  the  inlet  nozzle  is  held  in  the  air 
currents,  the  smoke  in  the  tube  will  descend  and  the 
tube  finally  be  entirely  cleared.  The  time  in  seconds 
must  be  taken  until  the  smoke  meniscus  reaches  the  level 
of  the  top  of  the  outlet  connection. 


Fig.  38 - Making  an  Air  Test  with  a  Kopnaerimeter 

If  the  velocity  of  the  air  is  high,  the  meniscus  will  be 
disturbed,  usually  funnel-shaped  and  its  descent  is  timed 
with  difficulty.  In  this  event,  the  vent  tube  is  opened 
two,  three  or  more  slots,  until  the  smoke  meniscus  de¬ 
scends  evenly  and  during  the  proper  time  interval.  A 
little  practice  and  experience  enables  the  user  to  deter¬ 
mine  readily  the  proper  adjustment  of  the  vent  tube 
for  the  air  velocity  being  measured.  After  the  time 
required  for  the  meniscus  to  descend  has  been  deter¬ 
mined,  the  calibration  chart  which  accompanies  the  in¬ 
strument  is  referred  to  and  the  velocity  in  feet  per  min¬ 
ute  is  determined. 

It  will  be  observed  that  the  velocities  below  1,500  or 
1,600  ft.  per  minute  are  read  on  the  curves  starting 
from  the  left-hand  side  of  the  chart.  Velocities  above 
these  are  shown  on  the  reversed  curve  by  means  of  the 
lower  scale. 

In  measuring  velocities  below  200  ft.  per  minute,  re¬ 
move  the  tubing  from  the  gooseneck,  remove  the  diffuser 
and  invert  the  smoke  tube,  the  inlet  nozzle  is  then  con¬ 
nected  to  tlie  outlet  of  the  smoke  tube  by  the  short  rubber 
tubing.  This  reduces  the  friction  to  a  minimum  and 
makes  it  possible  to  obtain  accurate  readings  as  low  as 
30  ft.  per  minute. 

1.  See  that  the  instrument  is  always  connected  and 
operated  in  accordance  with  the  instructions,  as  it  is 
calibrated  as  described  and  any  other  method  of  connec¬ 
tion  or  using  will  not  give  accurate  results. 

2.  See  that  the  smoke  tube  and  connections  are  clean. 
Never  blow  smoke  through  the  tubing,  the  inlet  nozzle 
or  the  diffuser.  Always  remove  the  gooseneck  when  fill¬ 
ing  the  tube,  as  smoke  will  foul  the  small  holes  in  the 
diffuser  and  thus  render  the  readings  inaccurate. 

3.  Do  not  change  the  size  or  length  of  the  tubing  sup¬ 
plied  with  the  instrument.  When  new  tubing  is  needed, 
it  can  be  replaced  at  an  insignificant  expense. 


New  Type  of  Heat-Insulating  Wall  Construction. 

A  new  type  of  insulated  wall  construction  now  in  use 
in  Germany  and  which  is  the  result  of  many  years  of 
research,  is  described  in  a  recent  report  of  the  British 
Building  Research  Board,  which  is  an  adjunct  to  the 
British  Department  of  Scientific  and  Industrial  Research. 
This  organization  is  devoted  to  research  work  on  building 
materials  and  methods  of  construction.  It  has  recently 
carried  out  a  series  of  experiments  on  the  transmission 
of  heat  through  walls,  concrete  and  plaster,  the  results 
of  which  are  included  in  its  report.  While,  in  general, 
rather  too  technical  to  be  available  for  practical  men 
engaged  in  building  operations,  there  is  yet  a  considerable 
amount  of  information  which  will  be  found  useful. 

The  insulating  wall  construction  developed  in  Ger¬ 
many,  as  described  in  the  report,  is  built  in  accordance 
with  the  following  principles : 

Air  being  a  poor  conductor  of  heat  will  nevertheless 
lose  its  low  conductivity  when  it  becomes  moist  or  when 
in  motion.  The  latter  is  the  more  important  considera¬ 
tion  because  the  transference  of  heat  from  a  surface  is 
greater  the  quicker  the  air  passes  over  it.  Thus,  if  the 
air  within  an  air  space  can  be  kept  still,  it  will  possess 
relatively  a  high  insulating  value.  Within  the  air  space 
of  a  wall  circulation  of  air  depends  on  the  difference  in 
the  temperature  of  the  enclosing  walls,  the  height  of  the 
intervening  space  and  its  breadth.  If  the  space  happens 
to  be  very  narrow,  currents  of  air  from  different  directions 
will  obstruct  each  other  and  produce  air  eddies,  thus 
preventing  the  formation  of  a  continuous  current.  If 
there  is  a  large  air  space  with  partitions  in  it,  there  will 
be  graduations  of  temperature*  progressively  lower  from 
the  hot  to  the  cold  side,  and  the  general  circulation  of 
air  is  much  less  than  it  would  be  if  there  were  no 
partitions.  /. 

If  horizontal  divisions  are  made,  it  lessens  the  heights 
of  the  air  columns  of  different  densities  through  the 
partitioned  space,  and  impedes  the  circulation  of  the  air 
still  further,  thus  reducing  the  heat  conductivity  of  the 
air.  The  partitions  will  also  reduce  the  transmission  of 
heat  by  reflecting  it  and  the  more  of  this  reflectivity 
there  is  in  a  wall,  the  less  chance  will  there  be  for  the 
heat  to  get  through  and  be  dissipated  on  the  far  side. 

In  actual  practice  this  theory  is  applied  in  building 
walls  within  which  the  air  space  is  subdivided  many  times 
and  the  vertical  partitions  are  considered  deflectors  of 
the  heat  to  prevent  radiation.  The  materials  used  in  the 
construction  of  this  wall  are  all  water-proofed,  with  the 
idea  of  keeping  the  air  as  dry  as  possible.  The  partitions 
which  are  used  for  dividing  the  air  space  are  of  thin 
wood,  first  treated  with  a  preservative  and. then  protected 
on  the  outside  with  an  insulating  pasteboard. 

On  the  inside  of  the  wall  there  is  usually  a  structural 
frame  of  reinforced  concrete,  wood  or  steel.  Thus  the 
inner  surface  may  be  followed  by  six  partitions,  then  a 
partition  of  special  plaster,  then  six  more  partitions,  and 
then  the  outside  wall  surface,  in  a  typical  house  wall. 
The  builder,  of  course,  must  take  great  care  to  insulate 
thoroughly  the  points  between  the  supports  and  the  out¬ 
side  surface  of  the  walls  in  order  to  insure  that  where 
the  supports  are  placed,  the  differences  in  temperature 
between  the  faces  will  be  the  same  as  it  is  elsewhere. 
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“Effective  Temperatures”  or  “Equal  Comfort”  Liues 

A  Review  of  the  Data  Obtaiued  to  Date  Whieh  Show  How  Far  the  Basis  for 
Comfortable  Air  Conditious  Depeuds  on  Both  Dry-Bulb  and 
Wet-Bulb  Temperatures  and  Air  Movement 

1 — Effective  Temperatures”  for  Still  Air  Conditions 

By  F.  C.  Houghten,^  C,  P.  Yaglaglou^^  and  i?.  R,  Sayers 


Human  comfort  or  dis- 
comfort  depends 
largely  upon  body  tem¬ 
perature,  and  therefore  upon 
the  relation  between  the  rate 
of  heat  production  within 
and  dissipation  from  the 
body.  In  order  to  maintain 
a  constant  body  temperature, 
the  loss  of  heat  must  equal 
the  heat  produced.  It  is 
therefore  apparent  that  any 
interference  with  the  elimin¬ 
ation  of  heat  from  the  body 
is  accompanied  by  a  rise  in 
temperature  and  a  feeling  of 
discomfort. 

There  are  three  principal 
factors  affecting  loss  of  body 
heat,  namely — (1)  tempera¬ 
ture,  (2)  humidity,  and  (3) 
air  motion. 

As  the  temperature  of  the 
air  and  surrounding  objects 
rises,  the  loss  of  heat  by  con¬ 
vection  and  radiation  de¬ 
creases.  When  the  tempera¬ 
ture  reaches  that  of  the  body,  the  loss  by  radiation  and 
convection  ceases.  Finally,  as  the  air  temperature  ex¬ 
ceeds  that  of  the  body,  heat  passes  from  the  air  to  the 
body. 

If  on  the  other  hand,  the  relative  humidity  is  in¬ 
creased,  the  heat  loss  by  evaporation  decreases.  If, 
while  the  dry-bulb  temperature  increases,  the  wet-bulb 
temperature  decreases  sufficiently,  the  increase  in  loss 
of  heat  by  evaporation  may  be  made  equal  to  the  decrease 
in  loss  of  heat  by  radiation  and  convection,  resulting  in 
no  change  in  body  temperature  or  comfort. 

From  these  premises  it  is  concluded  that  there  must 
necessarily  exist  certain  combinations  of  temperatures 
and  humidities  which  will  produce  the  same  total  body 
heat,  loss  by  radiation,  convection,  and  evaporation;  and 
therefore  the  same  feeling  of  comfort  or  discomfort. 
Lines  passing  through  such  air  conditions,  plotted  in 
the  form  of  a  psychrometric  chart,  may  be  called  equal 
comfort  or  effective  temperature  lines. 

EQUIPMENT 

The  Eeasearch  Laboratory  at  Pittsburgh  is  well 
equipped  for  .conducting  this  work.  There  are  two  psy¬ 
chrometric  rooms  8  by  17  by  10  ft.,  each  insulated  with 
4  in.  of  cork  board,  besides  the  regular  building  con¬ 
struction,  and  plastered  on  the  inside.  The  temperature. 


humidity,  and  air  motion  in 
each  of  these  rooms  can  be 
controlled  independently  of 
each  other.  The  air-condi¬ 
tioning  apparatus  is  in  an 
adjoining  room,  and  includes 
a  n  air-washer,  humidifier, 
dehumidifier,  heating  coils, 
etc.  The  plan  of  these 
rooms,  with  the  position  of 
air-conditioning  equipment 
and  other  accessories,  i  s 
shown  in  Fig.  1. 

Recirculated  air,  air  from 
the  corridors  of  the  building, 
or  outside  air,  or  any  com¬ 
bination  of  these  three,  is 
drawn  through  a  tower  of 
sprays,  which  acts  as  air- 
washer  and  humidifier  or  de- 
mumidifier,  depending  upon 
the  temperature  of  the  spray 
water.  The  air  then  passes 
through  a  fan,  then  over 
heaters,  and  divides  into  two 
ducts  supplying  the  two 
rooms.  Some  of  the  air  can 
be  made  to  by-pass  the  heaters  into  the  duct,  leading  to 
the  first  room. 

The  ducts  terminate  in  plenum  chambers,  5  by  17  by 
3  ft.,  at  the  top  of  each  room.  In  the  stream  of  air 
leaving  the  duct  is  placed  a  water  spray  and  steam  jet. 
A  60-sq.  ft.  radiator  is  placed  in  such  a  way  that  the 
incoming  air  passes  over  it.  Each  plenum  chamber  is 
equipped  with  refrigerating  coils. 

The  air  enters  the  rooms  from  the  plenum  chambers 
through  a  large  number  of  small  holes  widely  distributed. 
The  temperature  of  the  water  used  to  wash  and  humidify 
or  dehumidify  the  air  supplied  to  the  rooms  is  thermo¬ 
statically  controlled  by  automatic  diaphragm  valves, 
which  admit  either  steam  or  water  from  a  cooling  tank. 
A  thermostat  in  each  room  controls'  either  the  steam 
supplied  to  the  main  heaters  or  that  supplied  to  the 
small  radiators  in  the  plenum  chambers. 

The  spray  nozzle  at  the  entrance  to  the  plenum  cham¬ 
ber  in  the  first  room  is  controlled  by  a  hygrostat.  The 
amount  of  air  admitted  to  either  room  is  controlled  by  a 
hygrostat.  The  amount  of  air  admitted  to  either  room 
is  controlled  by  dampers.  This  arrangement  gives  fiex- 

*  Research  chief  of  research  laboratory,  American  Society  of  Heating 
and  Ventilating  Engineers.  ,  tt  •  j  • 

*•  Assistant  research  engineer,  American  Society  Heating  and  Venti¬ 
lating  Engineers. 


The  accompanying  report  is  one  which  has  just  been 
published  by  the  Bureau  of  Mines,  Department  of  the 
Interior.  As  will  be  seen,  it  is  based  upon  experiments 
made  by  the  Research  Laboratory  of  the  American 
Society  of  Heating  and  Ventilating  Engineers,  in  Pitts¬ 
burgh,  to  determine  the  relative  feeling  of  warmth  ex¬ 
perienced  by  men  in  atmospheres  of  various  degrees 
of  temperature  and  humidity.  The  results,  it  will  be 
noted,  are  for  still  air  only  and  are  given  in  a  little 
different  form  from  that  of  the  A.  S.  H.  &  V.  E.  re¬ 
port  (presented  at  the  1923  annual  meeting  and  sup¬ 
plemented  by  additional  data  at  the  1923  semi-annual 
meeting). 

As  the  authors  state,  the  results  of  an  investiga¬ 
tion  to  determine  the  relative  feeling  of  warmth  a 
person  will  experience  for  all  combinations  of  tem¬ 
perature  and  humidity  are  of  value  in  helping  to  sys¬ 
tematize  the  results  obtained  in  the  study  of  the 
effects  of  high  temperature  on  the  health,  comfort  and 
efficiency  of  men.  These  results  will  also  be  of  value 
in  predicting  beforehand  just  what  can  be  expected 
for  any  given  atmospheric  condition,  as  well  as  to 
indicate  what  improvement  will  result  from  any  pro¬ 
posed  artificial  air  conditions — that  is,  special  ventila¬ 
tion. 

In  a  subsequent  issue  will  be  presented  data  ob¬ 
tained  by  the  same  investigators  and  presented  at  the 
recent  meeting  of  the  American  Society  of  Heating 
and  Ventilating  Engineers,  on  the  cooling  effect  on 
human  beings  produced  by  various  air  velocities,  rang¬ 
ing  from  150  ft.  to  500  ft.  per  minute. 
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ible  and  independent  control  of  all  the  factors  entering 
into  the  air  conditions  of  either  room. 

The  range  of  temperature  and  humidities  attainable 
is  considerable,  but  is  limited  by  the  capacity  of  the 
heaters  and  ammonia  compressor.  Saturated  tempera¬ 
tures,  such  as  those  which  a  human  being  can  withstand 
for  only  a  few  minutes,  can  be  obtained  without  diffi¬ 
culty.  Low  humidities  with  high  temperatures  are  lim¬ 
ited.  however,  by  reason  of  the  fact  that  the  air  before 
passing  over  the  heaters  must  be  cooled  to  the  dew-point 
of  the  desired  condition.  With  re-circulated  air  it  is  not 
possible  to  obtain  a  very  low  humidity  with  high  tem¬ 
perature.  However,  by  taking  outside  air  on  a  cold  day, 
and  then  further  cooling  it  in  the  dehumidifier,  a  low 
dew-point  can  be  reached,  making  possible  very  low 
humidities  at  high  temperatures. 

METHOD  OF  CONDUCTING  TESTS 

Ill  conducting  tests  to  determine  the  equal  comfort 
lines,  the  atmospheric  conditions  in  the  second  psycho¬ 
metric  room  are  accurately  maintained  at  a  relatively 
high  dry-bulb  temperature  and  low  relative  humidity. 
The  atmospheric  condition  of  the  first  psychometric 
room  is  brought  to  a  lower  dry-bulb  temperature  and 
higher  relative  humidity,  such  that  observers  passing  from 
one  room  to  the  other  decide  that  it  feels  slightly  cooler 
than  the  second  room. 

The  dry  or  wet-bulb  temperature,  or  both,  of  the  first 
chamber  are  then  allowed  to  rise  slowly  while  the  ob¬ 
servers  pass  back  and  forth  from  one  chamber  to  the 
other,  each  time  recording  their  judgment  as  to  the  rela¬ 
tive  feeling  of  warmth  of  the  two  conditions.  As  the 


temperature  or  humidity  of  the  first  chamber  increases, 
a  point  is  reached  where  the  observers  judge  that  the 
sense  of  warmth  in  the  two  chambers  is  the  same.  As 
the  temperature  or  humidity  of  the  first  chamber  con¬ 
tinues  to  rise,  a  point  is  reached  where  the  first  chamber 
is  the  warmer  of  the  two,  although  its  dry-bulb  tempera¬ 
ture  in  some  instances  may  be  as  much  as  50°  lower 
than  that  of  the  second  room.  The  change  in  wet-bulb 
or  dry-bulb  temperature  of  the  first  room,  from  the  point 
where  the  observers  agree  that  it  is  the  cooler  of  the 
two,  to  the  point  where  they  agree  tliat  it  is  the  warmer 
of  the  two.  seldom  exceeds  one  degree — in  fact,  it  is 
usually  considerably  less  than  one  degree. 

All  tests  were  checked  by  starting  with  the  first  cham¬ 
ber  warmer  than  the  second,  and  reversing  the  process. 
Table  1  shows  the  results  of  an  actual  test  in  which 
three  observers  recorded  their  independent  feelings. 
This  was  one  of  440  tests  made  to  determine  equal  com¬ 
fort  lines.  Conditions  are  represented  by  points  D  and 
L  on  the  P.sychrometric  Chart  (Fig.  4). 

TABLE  1 - TE.STS  TO  DETERMINE  EQUAL  COMFORT  I.INES 

First  room  Second  room  Observers’  feelings 

Dry-  Wet-  Dry-  Wet-  in  reference  to  first  room 


bulb 

bulb 

bulb 

bulb 

A 

15 

C 

Deg.  F. 

Deg.  F. 

Deg.  F, 

.  Deg.  F. 

95.8 

87.4 

115.0 

82.8 

Cooler 

Decidedly 

cooler 

Cooler 

96.2 

87.6 

115.0 

82.8 

do 

Cooler 

do 

96.6 

87.9 

115.0 

82;  7 

Slightly 

cooler 

do 

Slightly 

cooler 

96.8 

88.1 

115.0 

82.8 

do 

Slightly 

cooler 

do 

96.9 

88.2 

115.1 

82.8 

Same 

do 

do 

97.0 

88.6 

115.0 

82.8 

do 

Same 

Same 

97.3 

88.8 

115.0 

82.8 

Slightly 

warmer 

Slightly 

warmer 

do 

97.6 

89.0 

115.0 

82.8 

do  • 

do 

Slightly 

warmer 

98.0 

89.3 

115.1 

82.7 

do 

do 

Warmer 

98.8 

89.5 

115.2 

82.8 

Decidedly 

warmer 

Decidedly 

warmer 

Decidedly 

warmer 

Fig.  1 - Psyclirometric  Chamber  ami  Auxiliary  Equiimient  at  A.  S.  H.  and  V.  E.  Research  laboratory 
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It  will  be  seen  that  there  is  a  difference  of  only  0.3® 
dry-bulb  and  0.9®  wet-bulb  from  the  point  where  the  ob¬ 
servers  agreed  that  the  first  room  was  cooler  to  the  point 
where  they  agreed  that  it  was  the  warmer  of  the  two. 

DATA  AND  RESULTS 

A  standard  psychrometric  chart  with  equal  comfort  or 
effective  temperature  lines  superimposed  is  shown  in  Fig. 
2.  This  chart  was  first  prepared  by  Carrier.*  The 
dry-bulb  temperature  is  plotted  as  abscissa,  and  grains  of 
moisture  per  pound  of  dry  air  as  ordinates.  The  wet- 
bulb  temperature  for  any  dry-bulb  temperature  with 
given  moisture  content  is  given  by  a  series  of  practically 
parallel  oblique  lines.  Relative  humidity  for  any  dry- 


its  intersection  with  the  y  axis,  it  is  found  that  the  air  con¬ 
tains  112  grains  of  moisture  per  pound  of  dry  air.  The 
intersection  of  this  same  horizontal  line  with  the  satura¬ 
tion,  or  100%  relative  humidity,  curves  gives  70.5®  as 
the  dew-point  of  the  given  condition. 

From  the  relative  humidity  lines  we  also  see  that 
the  relative  humidity  for  this  condition  is  63%.  Follow¬ 
ing  tlie  effective  temperature  line  passing  through  this 
point  upward  and  to  the  left,  we  find  that  the  effective 
temperature  for  ilie  given  condition  is  78.5°.  This  means 
that  the  given  condition  would  give  the  same  sense  of 
warmth  as  78.5°  dry-bulb  and  100%  relative  humidity. 
It  also  gives  a  person  the  same  feeling  of  warmth  as  107" 


Fig.  2 — Psyclirometric  Chart  with  “Equal  Comfort”  Lines  or  “Effective  Temperatures”  for  Still  Air  Conditions 

( Condensed ) 


bulb  temperature  with  given  moisture  content  is  given 
by  a  series  of  similarly  curved  lines. 

The  equal  comfort  or  effective  temperature  lines,  which 
are  the  subject  of  this  paper,  are  given  by  a  series  of 
straight,  but  not  parallel  lines. 

EXAMPLE  OF  USE  OF  CHART 

As  an  example  in  the  use  of  the  chart,  assume  an  at¬ 
mospheric  condition  which  gives  a  dry-bulb  tempera¬ 
ture  of  85®  and  a  wet-bulb  temperature  of  75®.  Fol¬ 
lowing  the  horizontal  line  through  the  intersection  of 
the  85°  dry-bulb  and  the  75®  wet-bulb  line  to  the  left  to 

♦Carrier,  W.  H.,  Rational  psychrometric  formula:  Trans.  Am. 
Soc.  Mech.  Eng.,  vol.  33,  1911,  p.  1005. 


dry  bulb  with  perfectly  dry  air,  or  0%  relative  humidity, 
as  found  by  following  the  same  effective  temperature  line 
downward  and  to  the  right  to  its  intersection  with  the  0% 
relative  humidity  line. 

It  will  be  seen  that  the  effective  temperature  lines  form 
a*  series  which  are  not  parallel  among  themselves  but  ap¬ 
proach  being  parallel  to  the  wet-bulb  lines  at  high  tem¬ 
peratures,  and  dry-bulb  lines  at  the  freezing  temperature, 
which  is  in  accordance  with  expectations.  At  high  tem¬ 
peratures  a  person  perspires  freely,  and  the  skin  approaches 
the  condition  of  a  perfect  wet  bulb,  while  at  low  tempera¬ 
tures  the  surface  of  the  body  is  relatively  dry,  and 
therefore  is  little  cooled  by  evaporation.  At  low  tem¬ 
peratures,  moisture  in  the  air  causes  clothing  to  become 
damp  and  therefore  a  better  conductor  of  heat. 


52 


THE  HEATING  AND  VENTILATING  MAGAZINE 


Marck,  1924 


The  equal-comfort  line  passing  through  67®  dew  point 
intersects  the  same  number  of  dry  and  wet-bulb  lines. 
It  follows,  therefore,  that  for  all  points  on  this  equal- 
comfort  line,  dry-bulb  and  wet-bulb  temperature  are  of 
equal  importance  in  determining  comfort.  Below  this 
equal-comfort  line  the  dry-bulb  temperature  is  of  greater 
importance,  while  above  this  line  the  wet-bulb  tempera¬ 
ture  is  the  more  important  factor  in  determining  com¬ 
fort. 

At  132®  (saturation  temperature)  the  angle  between 
wet-bulb  and  equal-comfort  line,  found  by  extrapolation, 
becomes  zero.  Therefore,  at  this  temperature  the  wet- 
bulb  lines  are  also  equal-comfort  lines;  or,  in  other 
words,  comfort  depends  upon  wet-bulb  temperature  alone. 


the  experience  of  people  who  have  dwelt  in  cold  climates. 

The  equal-comfort  lines  as  drawn  in  the  chart  are 
straight.  While  within  the  limits  of  experimental  error 
this  is  true,  there  may  be  possibly  a  slight  curvature, 
which  will,  however,  in  no  case  affect  more  than  0.5®  any 
point  on  any  line  within  the  region  of  the  chart  investi¬ 
gated. 

A  more  simple  psychrometric  chart  is  given  in  Fig.  3, 
where  the  relation  between  dry-bulb,  wet-bulb,  and  ef¬ 
fective  temperatures,  is  more  clearly  shown.  The  chart 
can  be  readily  used  in  cases  where  dew  point  and  moist¬ 
ure  content  of  the  air  are  not  desired. 

It  has  already  been  shown  that  the  wet-bulb  tempera¬ 
ture  does  not  alone  indicate  a  person’s  feeling  of  warmth. 


70  80 

Dry  Bulb  Temperature 


Fig.  3 — Simplifled  Psychrometric  Chart,  with  “Effective  Temperatures,”  Suitable  for  Use  Where  Dew-Point  and 

Moisture  Content  of  the  Air  Are  Not  Desired 


This  could  not  be  experimentally  verified  for  the  reason 
that  it  was  impossible  for  the  investigators  to  endure  the 
conditions  long  enough  to  determine  lines  above  115® 
saturated. 

Below  67®,  the  angle  between  the  equal-comfort  lines 
and  the  dry-bulb  lines  diminishes  rapidly,  approaching 
zero  at  32®.  For  all  points  on  the  32®  equal-comfort  line, 
comfort  is  independent  of  w^et-bulb  temperature  or  rela¬ 
tive  humidity. 

Below  32®  there  is  a  marked  reversal  in  the  direction 
of  the  equal-comfort  lines,  and  under  these  conditions  the 
higher  the  wet-bulb  temperature  or  relative  humidity 
the  greater  the  cooling  effect  of  the  air.  This  fact,  while 
not  generally  accepted,  receives  ample  verification  from 


While  neither  the  dry  nor  wet-bulb  temperature  indicate 
the  sense  of  warmth,  tlie  equal-comfort  lines  do  give  sucli 
an  index.  For  example:  if  a  person  passes  from  any 
point  on  the  equal-comfort  line  intersecting  the  satura¬ 
tion  curve  at  90®  to  any  point  on  the  equal -comfort  line 
intersecting  the  saturation  curve  at  91®,  an  equal  in¬ 
crease  in  warmth  will  be  noticed,  regardless  of  the  path 
followed. 

This  series  of  equal-comfort  lines  can  therefore  be 
thought  of  as  a  temperature  scale,  which  unlike  the  wet- 
bulb  and  dry-bulb  scale,  determines  accurately  a  per¬ 
son’s  feeling  of  warmth.  The  best  way  to  fix  the  numeri¬ 
cal  value  of  the  new  scale  is  to  adopt  the  value  common 
to  all  scales  at  their  intersection  with  the  saturation  curve. 
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As  already  stated  and  will  be  further  verified,  this 
temperature-scale  accurately  indicate  a  person’s  feeling 
of  warmth,  and  determines  the  physiological  reactions 
of  the  body — in  other  words,  it  entirely  determines  the 
elfects  produced  upon  tlie  body.  It  may  therefore  be 
called  a*  “Scale  of  Effective  Temperature.”  The  writers 
are  cognizant  of  the  fact  that  this  so-called  effective  tem¬ 
perature-scale  neither  indicates  the  temperature  of  the 
air  nor  that  of  any  other  object  associated  with  the  air, 
and  that  the  use  of  this  term  may  not  be  in  entire  ac¬ 
cordance  with  the  accepted  scientific  terminology;  but 
they  are  tlioroughly  convinced  that  such  a  temperature- 
scale  will  be  of  sufficient  value  in  the  art  of.  heating  and 
ventilation  to  justify  this  departure. 

now  PHYSIOLOGICAL  llEACTIONS  FOLLOW  NEW 
TEMPERATURE  SCALE 

Incidentally,  in  parallel  with  this  work,  the  Bureau  of 
Mines,  in  cooperation  with  the  Research  Laboratory  of 
the  American  Society  of  Heating  and  Ventilating  En¬ 
gineers  and  the  U.  S.  Public  Health  Service,  is  investi¬ 
gating  the  physiological  reactions  of  men  to  various  air 
conditions,  and  a  report*  of'  this  work 
is  available.  After  determining  the 
effective  temperature  scale  by  sense  re¬ 
actions  alone,  it  is  gratifying  to  find 
that  the  pliysiological  reactions  as  de¬ 
termined  ill  the  investigation  referred 
to  also  follow  the  new  temperature- 
scale  as  closely  as  could  be  expected, 
considering  the  difficulties  involved  in 
determining  physiological  reactions. 

In  order  to  emphasize  further  the 
importance  of  effective  temperature 
over  the  wet-bulb  temperature  in  de¬ 
termining  comfort,  some  experimental 
facts  are  graphically  shown  on  the 
psychrometric  chart,  Eig.  4.  Air  con¬ 
ditions  for  the  test  are  shown  by 
points  on  the  chart.  The  number  of 
the  test,  increase  in  pulse-rate,  rise  in 
body  temperature,  and  loss  in  weight 
per  hour  are  given  numerically  in  rect¬ 
angles  around  the  points.  Three  ser¬ 
ies  of  tests  are  given  which  are  very 
close  to  the  three  comfort  lines  drawn. 

Tests  No.  56,  72,  and  80,  falling  near 
the  106°  effective  temperature  line, 
produce  increases  in  pulse-rate  of  105,  128,  and  124,  re¬ 
spectively.  Temperature  rises  and  loss  in  weights  per 
hour  show  a  similar  uniformity. 

While  these  physiological  reactions  vary  considerably 
among  themselves,  they  are  of  a  different  order  of  mag¬ 
nitude  from  those  found  in  the  next  lower  series — that 
is,  near  the  101°  effective  temperature  line.  Near  this 
line  are  four  tests.  No.  53,  76,  78  and  79,  which  give 
similar  physiological  reactions.  Again,  on  the  95°  ef¬ 
fective  temperature  line  we  have  four  tests  which  give 
similar  physiological  reactions,  but  quite  different  from 
those  of  the  other  two  series. 


*  Some  physiological  reactions  to  high  temperatures  and  humidi¬ 
ties,  by  W.  J.  McConnell  and  F.  C.  Houghten,  Jour.  Am.  Soc. 
Heat,  and  Vent.  Eng.,  March  1923,  pp.  131-163. 


Test  No.  53  is  1°  wet-bulb  higher  than  test  No.  80, 
but  5°  effective  temperature  lower.  It  is  found  that 
test  No.  80  gives  an  increase  in  pulse-rate  of  124  and 
temperature  rise  of  4.6°,  while  test  No.  53  gives  an  in¬ 
crease  in  pulse-rate  of  56.3  and  temperature  rise  of 
2.53°,  which  shows  clearly  that  the  physiological  reac¬ 
tions  in  this  region  of  the  chart  depend  upon  effective 
temperature  and  not  on  wet-bulb  temperature.  When 
the  effective  temperatures  are  lower,  the  physiological 
reactions  are  less  marked,  despite  the  fact  that  the  wet- 
bulb  temperatures  are  higher. 

Tests  No.  44  and  79  similarly  show  the  fact  that  the 
physiological  reactions  depend  upon  effective  temperature 
and  not  upon  wet-bulb  temperature.  This  is  again 
brought  out  by  tests  No.  81,  74,  45,  and  83.  The  lower 
the  effective  temperature  the  less  marked  the  physiologi¬ 
cal  reactions,  regardless  of  the  wet-bulb  temperature. 

APPLICATION  OF  RESULTS 

The  air-conditioning  engineer  is  interested  in  know¬ 
ing  just  what  effect  various  changes  in  wet-bulb  and  dry- 


bulb  temperature  will  have  upon  the  effective  tempera¬ 
ture  or  sense  of  warmth  which  a  person  will  experience, 
and  to  improve  conditions  he  can  follow  ‘three  distinct 
routes  on  the  chart  in  producing  a  more  desirable  con¬ 
dition  or  any  combination  of  the  three  as  follows : 

1.  Keep  the  dry-bulb  constant,  and  vary  the  wet-bulb 
and  dew  point. 

2.  Keep  the  wet-bulb  constant,  and  vary  the  dry-bulb 
and  dew  point. 

3.  Keep  the  dew-point  constant  and  vary  the  dry  and 
wet-bulb. 

4.  Employ  any  combination  of  above  three. 

For  example:  let  us  assume  a  condition  of  102°  dry- 
bulb  and  87°  wet-bulb  or  57%  relative  humidity.  (This 
is  the  condition  found  at  the  bottom  of  the  St.  John  del 
Rey  mine  in  Brazil  in  March,  1920).  From  the  chart 


Fig.  4 — Psychrometric  Cliiirt  Siiowing  Relation  Between  Physiological 
Reactions  and  KfTective  Temperature,  Wet-Bulb  Temperature 
and  Dry-Bulb  Temperature,  Respectively 
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extended  we  find  that  this  gives  an  effective  tempera¬ 
ture  of  90.7°.  This  condition  will  give  a  person  the 
same  sense  of  warmth,  the  same  discomfort,  and  the  same 
physiologcial  reactions  or,  in  other  words,  will  produce 
the  same  effect  on  the  body  as  90.7°  dry-bulb  and  100% 
relative  humidity,  A  person  cannot  work  indefinitely  in 
this  condition.  Experiments  show  that  a  person  at  rest 
with  still  air  in  this  condition  will  show  a  sliglit  increase 
in  pulse  rate  and  rise  in  body  temperature  for  this  con¬ 
dition  at  the  end  of  one  hour. 

The  effect  of  saturation  temperatures  on  the  comfort 
and  physiological  reactions  of  men  at  rest  in  still  air  are 
well  known.  The  effect  of  the  same  conditions  on  men 
working  at  various  rates  will  also  be  determined  in  the 
near  future.  With  these  data  and  the  use  of  the  chart, 
as  in  the  above  example,  it  is  a  simple  matter  to  deter¬ 
mine  the  equivalent  saturation  temperature  for  any  given 
condition  of  temperature  and  humidity  in  still  air. 

The  above  condition  is  unendurable  for  continuous 
work,  therefore,  the  engineer  wishes  to  know  how  to  im¬ 
prove  it,  what  relief  can  be  expected  from  any  change 
contemplated,  and  the  cost  in  power  to  obtain  such  re¬ 
sults,  so  let  us  consider  each  of  the  four  methods  of  im¬ 
provements  given  above. 

1.  If  the  dry-bulb  temperature  is  kept  constant  and 
the  moisture  in  the  air  is  reduced,  the  relative  humidity, 
wet-bulb  temperature,  dew  point,  and  also  the  effective 
temperature  of  the  air  will  be  decreased.  The  given 
condition  has  a  dew  point  of  83°,  found  by  following  the 
horizontal  line  tlirough  this  condition  to  the  left  to  its 
intersection  with  the  100%  relative  humidity  line.  By 
following  the  same  horizontal  line  to  the  extreme  left 
of  the  chart  it  is  found  that  171  grains  of  moisture  are 
contained  in  each  pound  of  dry  air.  If  43  grains  of 
water  are  extracted  from  each  pound  of  dry  air,  the  dry- 
bulb  temperature  will  remain  the  same,  the  dew  point 
will  be  reduced  to  74.6°  and  the  wet-bulb  to  81.2°.  The 
effective  temperature,  which  is  a  true  measure  of  the 
improvement,  will  be  reduced  from  90.7°  to  87°;  87° 
effective  temperature  is  the  equivalent  of  87°  dry-bulb 
with  100%  relative  humidity,  which  condition  a  man 
can  endure  indefinitely  at  rest  in  still  air.  While  it  is 
possible  to  improve  -conditions  by  this  means  it  is  not 
very  practical,  for  the  reason  that  no  inexpensive  means 
is  available  for  extracting  moisture  from  tlie  air. 

2.  By  keeping  the  wet-bulb  temperature  constant,  de¬ 
creasing  the  dr}'-bulb  and  increasing  tlie  dew  point,  we 
may  move  along  the  87°  wet-bulb  line  to  87°  saturation, 
thereby  decreasing  the  effective  temperature  from  90.7° 
to  87°,  Since  effective  temperature  is  a  true  index  of 
comfort  and  physiological  reactions,  the  same  improve¬ 
ment  will  be  experienced  by  this  change  as  by  decreasing 
the  moisture  content  of  the  air  from  171  to  128  grains, 
and  thereby  reducing  the  effective  temperature  to  87°. 
Wliile  the  first  means  of  improvement  was  accomplished 
by  reducing  the  moisture  content  of  the  air,  the  second 
method  is  obtained  by  increasing  the  moisturo  content 
from  171  grains  to  196  grains.  This  means  of  relief  is 
simple  to  attain  where  water  is  available  and  is  also  inex¬ 
pensive.  All  that  is  necessary  is  to  evaporate  25  grains  of 
water  per  pound  of  dry  air.  If  the  temperature  of  the 
water  is  the  same  as  the  wet-bulb  temperature  of  the  air, 
the  exact  result  indicated  above  will  be  obtained ;  if  the 


water  is  at  a  lower  temperature  than  the  air,  a  greater 
improvement  'wfill  result. 

3.  If  the  dew  point  or  moisture  content  of  the  air  is 
kept  constant,  and  the  air  is  cooled,  the  change  will  be 
indicated  by  a  point  moving  from  the  given  condition  on 
the  chart  horizontally  to  the  left.  In  order  to  obtain  the 
same  improvement  as  indicated  as  above — namely,  from 
90.7°  to  87°  effective  temperature — the  dry-bulb  tem¬ 
perature  must  be  lowered  from  102°  to  92.5°.  The  wet- 
bulb  temperature  will  be  reduced  from  87°  to  85°. 
While  this  change  is  easy  to  attain,  it  is  usually  not  very 
practical  as  regards  economy  because  as  a  rule  resort 
must  be  had  to  mechanieal  refrigeration,  which  is  ex¬ 
pensive. 

4,  There  are  two  combinations  of  the  first  three 
methods  of  improvement  which  are  worthy  of  considera¬ 
tion.  First,  the  air  can  be  cooled  at  the  same  time  that 
its  moisture  content  is  decreased.  This  is  of  little  prac¬ 
tical  value,  because  both  drying  and  cooling  are  usually 
expensive  processes.  Second,  the  air  can  be  cooled  at 
the  same  time  tliat  moisture  is  being  added.  A  path  on 
the  chart  will  then  be  followed  upward,  and  to  the  left 
between  the  87°  wet-bulb  line  and  the  dew  point  line 
(horizontal  line)  passing  through  the  given  condition. 
This  path  cuts  effective-temperature  lines  at  a  greater 
rate  than  the  same  change  along  the  wet-hulb  line,  but 
not  so  fast  as  the  same  change  along  the  dew-point  line. 
This  path  will  be  followed  by  evaporating  water  at  the 
same  temperature  as  the  air  and  cooling  at  the  same  time. 
The  greater  the  cooling  effect,  the  more  nearly  will  the 
path  parallel  the  dew-point  line,  and  more  of  the  effec¬ 
tive-temperature  lines  will  be  cut  for  a  given  change. 
Hence,  the  greater  the  improvement  of  the  condition. 
This  is  the  path  followed  when  water  at  a  lower  tempera¬ 
ture  than  the  air  is  evaporated.  Where  cold  water  is 
available  this  is  usually  the  most  desirable  change.  It  is 
usually  impractical,  however,  to  make  such  a  change 
where  mechanical  refrigeration  must  be  employed  for  the 
additional  cooling. 

In  all  instances  mentioned  above,  the  improvement  de¬ 
pends  solely  upon  the  number  of  the  effective-temperature 
lines  crossed. 

CONCLUSIONS 

1.  Comfort,  as  determined  by  both  sense  and  physiolog¬ 
ical  reactions,  depends  solely  upon  effective-temperature. 
At  32°,  the  effective-temperature  line  coincides  with  the 
dry-bulb  temperature  line;  hence,  in  this  particular  case 
dry-bulb  temperature  is  the  only  factor  in  determining 
comfort. 

2.  In  the  comfort  zone,  comfort  depends  equally  upon 
wet  and  dry-bulb  temperatures. 

3.  At  about  132°  the  effective  temperature  coincides 
with  the  wet-bulb  temperature,  and  for  this  case  the  wet- 
bulb  temperature  is  the  only  factor. 

4.  Below  32°  the  effect  of  humidity  is  reversed — that 
is,  the  lower  the  humidity  the  greater  the  feeling  of 
warmth. 

0.  W.  Armspach  and  W.  H.  Carrier  assisted  in  this 
work  with  many  constructive  suggestions  and  criticisms. 
K.  L.  Lincoln  and  E.  C.  Emanual  served  as  observers, 
and  willingly  endured  the  undesirable  heat  conditions 
associated  with  the  tests. 
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The  Trend  in  the 

With  Speeial  Referenee  to  the  Use  of  Copper 

Size  and  Weight  and 

By  Arthur 

All  problems  concerned  with  the  heating  of  indus¬ 
trial  plants  are  not,  as  might  be  supposed,  con¬ 
nected  with  the  fuel  question.  To  mention  but  two 
or  three  others  commonly  occurring  is  that  of  cost  of  the 
heating  installation,  space  requirements,  and  the  effi¬ 
ciency  of  the  unit. 

Systems  of  direct  radiation  have  been,  of  course,  long 
in  favor  for  both  industrial  and  domestic  heating  pur¬ 
poses.  The  growth  of  ever  larger  factory  buildings, 
however,  such  as  foundries,  machine  shops,  etc.,  combin¬ 
ing  large  open  spaces  with  high  ceilings, '  has  not  only 
made  direct  systems  of  radiation  extremely  costly,  but 
in  some  instances  inefficient  from  the  standpoint  of  fuel 
consumption  and  temperature  effect.  It  has  been  in  the 
attempt  to  compensate  for  these  factors  that  various 
systems  of  indirect  radiation  have  been  introduced  by 
heating  and  ventilating  engineers. 

CONDITIONS  WHICH  UNIT  HEATERS  HAVE  TO  MEET 

The  most  recent  system  of  this  type  introduced  is  that 


Fig.  1 — Typical  Installation  of  BulTalo  Unit  Heater, 
Ceiling  Type 

known  as  the  unit  heater.  'I’his  consists  in  the  main  of 
a  heating  surface,  a  fan  and  motor  for  creating  circu¬ 
lation,  and  a  single  steam  and  return  pipe  system. 
Before  attempting  to  list  the  advantages  claimed  by  man¬ 
ufacturers  for  the  unit  heater  system,  it  is  advisable  to 
first  point  out  some  of  the  difficulties  met  with  in  at¬ 
taining  an  efficient  unit,  and  to  call  to  mind  some 
principles  governing  successful  installation  and  opera- 


Unit  Heater  Field 

and  Brass  Radiators  as  a  Means  of  Reducing 
Increasing  Efficiency 

H,  Greene 

tion.  In  this  latter  connection  it  must  be  borne  in  mind 
that  the  requirements  met  here  are  not  only  severe  but 
vary  over  wide  limits.  The  demands  made  of  the  unit 
heater  are  very  irregular  because  of  two  conditions :  the 
amount  of  air  to  be  heated  may  be  any  quantity  within 
the  limits  of  the  fan  capacity,  and  the  temperature  range 
of  the  air  entering  the  heater  may  vary  considerably  with¬ 
in  short  periods. 


Fig.  2 — Coiling  Type  <>f  niifTalo  Forge  Unit  Heater, 
Showing  Small  Space  Keqiiirenients 

As  we  are  now  considering  the  heating  of  factory 
buildings,  for  which,  under  normal  conditions,  natural 
leakage  supplies  ample  fresh  air  for  ventilation,  the 
amount  of  air  to  be  passed  through  the  unit  heaters 
should  be  such  as  to  give  good  diffusion  in  order  to  pro¬ 
vide  uniform  temperature.  In  addition,  this  air,  when 
heated  through  a  range  of  about  40°  should  supply  the 
required  amount  of  heat.  In  a  building  in  which  fumes 
or  dust  are  present,  outside  air  should  be  introduced, 
and  a  more  frequent  air  change  is  required  than  one 
in  which  the  air  is  clean.  From  two  to  four  changes 
per  hour  have  been  found  to  give  excellent  results.  This, 
of  course,  adds  to  the  steam  requirements. 

Having  the  dimensions  of  the  building,  and  the  figures 
on  air  requirements,  it  is  a  simple  matter  to  determine 
the  amount  of  air  to  be  handled.  The  heat  to  be  sup¬ 
plied  to  the  air  will  be  that  necessary  to  make  up  for 
the  total  estimated  heat  losses.  The  transmission  heat 
losses  can  be  figured,  but  the  loss  due  to  infiltration  can 
only  be  decided  for  each  case  and  is  largely  a  matter  of 
practice.  It  is  customary  to  provide  for  at  least  one 
change  of  air  every  hour. 

Various  tyj»es  of  heater  units  have  been  offered,  all  of 
which  end)<»dy  much  the  same  principle  of  combining 
small  space  requirements,  small  weight  and  higli  radiat¬ 
ing  surface. 
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This  fan  is  sot  back  of  and  some  18  in.  or  'i  ft.  from 
the  lieater  itself.  A  sheet-steel  casing  is  provided  with 
eacii  heater.  This  encloses  the  heating  surface  ami  the 
fan  discharges  through  it.  In  any  unit  heater,  care 
should  he  taken  to  have  the  connection  between  the  fan 
and  tlu‘  lieater  of  such  character  that  it  will  not  restrict 
the  How  of  air  or  offer  unnecessary  resistance,  'rill's 
jirecaution  is  freijuontly  overlooked,  either  throwing  <  x- 
cessive  pressure  on  the  fan  or  curtailing  the  (piantity  of 
air  to  he  handled.  A  series  of  three  or  four  deflectors, 
which  can  Ik*  raised  or  lowered  individually  or  as  a  unit, 
is  jirovided  at  the  front  of  the  heater  to  direct  the  flow  of 
air  as  it  comes  through  the  heater  coils. 


TYIM'S  OF  RADIATION  USKD  IN  UNIT  IIKATERS 

For  jiurposes  of  this  discussion,  the  type  of  radiation 
most  commonly  made  use  of  can  be  divided  into  three 
main  divisions.  'I'liese  consist  of  wrought-iron  pipe 
coils,  cast-iron  heater  sections,  or  copper  tubing  with  a 
thin,  narrow,  helical  extended  surface.  To  consider  these 
briefly  in  turn,  the  wrought-iron  pipe  coil  radiation  sur¬ 
face  is  simj)le  in  construction  and  design,  but  highly 
elFicient.  It  is  made  up  of  1-in,  full-weight  steel  pipe, 
screwed  into  cast-iron  bases,  each  of  which  usually  carries 
four  rows  of  pipe.  'I'lie  pipes  are  staggered  in  order  to 
bailie  the  air  as  it  passes  through,  and  are  usually  con¬ 
nected  in  pairs  bv  bends. 


Iligh-Ceiling  Type  Horizontal  Type  Low  Ceiling  Type 

Fig.  3 — Wing  Unit  Heaters.  Ceiling  Type,  Kqiiippecl  with  ('artridge  Copper  Itadiators 

'Fhe  cast-iron  heater  sections,  built  on  practically  the  reason  for  high  efficiency  of  unit 
same  principle  as  the  pipe-coil  radiation,  consist  of  stacks  'j’hp  mechanical  principle  governing  the 
of  heaters  having  projections,  so  arranged  that  the  air  here  ciency  of  the  unit  heater  lies  in  the  fact  that 
is  baflled  as  it  passes  through.  The  construction,  in  addi-  sation  and  heating  capacity  from  a  given 
tion  to  breaking  up  the  air  currents,  makes  for  rapid  properly-designed  radiation  is  from  three  h 
steam  circulation,  both  these  features  being  necessary  greater  with  forced  circulation  of  air  than  in  ( 
to  insure  full  heating  efficiency  in  any  heater  unit.  The  tion.  For  this  reason — and  herein  lies  th 
last  division  of  transmitting  surface  used,  which  is  the  economy  in  installation — the  fan  system  of 
newest  as  well,  is  that  of  copper  or  brass  tubes.  Because  (pdres  less  radiation  surface  than  the  ordin 
of  its  recent  introduction  and  unique  construction  fea-  systmii  employing  direct  radiation, 
tures,  this  division  of  radiation  is  worthy  of  some  note. 

One  type  of  copper  or  brass  radiation,  Imown  as  Aero- 
fin  and  now  being  used  extensively  by  the  Buffalo  Forge 
Company*  in  its  unit  heaters,  is  made  of  straight  seam¬ 
less  copper  or  brass  tubing  about  which  is  wound  a  thin 
narrow  helical  extended  surface,  also  of  copper  or  brass 
made  metallically  integral  with  the  tube  by  means  of  a 
solder  bath. 

'fhe  standard  method  of  installation  is  with  the  tubes 
placed  horizontally.  It  is  claimed  to  be  more  efficient 
than  the  cast-iron  or  pipe-coil  heater»  because  of  the 
spacing  and  arrangement  of  the  tidies  effected  and  the 
large  transmitting  surface.  Aerofin.  it  is  stated,  weighs 
from  0^  to  16%  of  an  equivalent  surface  in  cast-iron 
radiation,  and  from  12%  to  25%  of  an  equivalent  surface 
in  pipe  coils.  The  decreased  weight,  of  course,  figures 
especially  in  the  reduced  cost  of  installation.  This  type 
of  radiation  surfaee  is  especially  adaptable  to  suspension 
from  the  ceiling. 

The  fan  supplied  with  the  average  unit  heater  is  gen¬ 
erally  of  the  disc  type  and  direct-connected  to  a  motor. 


adaptability  for  certain  classes  of  work 
'fo  consider  but  briefly  the  advantages  associated  with 
unit  beater  installations,  one  of  the  most  important  is 
its  quickness  in  heating  up  and  its  even  distribution  of 
temperature.  To  amplify  on  the  latter  phase,  it  is  worth 
noting  that  more  heat  loss  is  experienced  by  overheating 
of  the  space  under  the  roof  in  one-story  factories  with 
direct  radiation  systems  than  witli  an  indirect  system. 
Through  the  principle  of  air  circulation  involved,  the 
temperature  imparted  to  the  air  is  bound  to  be  more 
evenly  distributed  than  if  a  system  of  direct  radiation 
were  employed.  A  feature  of  considerable  imjiortance 
is  the  quickness  with  which  the  average  unit  heater  can 
be  installed.  When  direct  radiation,  or  some  system  of 
indirect  radiation,  other  than  a  unit  heater, — such  as  an 
air  duct  system, — is  employed,  the  time  element  of  prep¬ 
aration  is  considerable.  The  cost  element  in  the  two 
cases  peidiaps  needs  no  comparison  here.  With  the  unit 
heater,  which  employs  no  air  ducts  and  has  but  one 
steam  and  one  return  connection,  the  construction  prob¬ 
lem  is  about  as  simple  as  could  be  found. 

Undoubtedly  the  advantage  most  often  associated  with 
the  unit  heater  method  is  its  adaptability  to  fit  in  out-of- 
the-way  corners  and  its  small  space  requirements.  Th<- 


*  Also  by  the  American  Blower  Company  in  its  Venturafin._  Another 
type  of .  copper  air  heater,  known  as  the  Cartridge  radiator,  is  used  in 
the  Wing  unit  heater,  manufactured  by  the  L.  J.  Wing  Mfg.  Co. — 
Editor. 
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1 — Veiituruliii  Unit  Heater,  with  Steam  Coils  of  Copiier  or  Brass 


Veiiturafin,  Buffalo,  as  well  as  tlie  ll^air  and  Wing  unit 
heaters,  may  be  hung  from  the  ceiling,  and  therefore 
require  the  utilization  of  no  working  space.  This  fea¬ 
ture  is  especially  valuable  in  a  small  machine  shop  or 
garage. 

All  heating  systems  of  this  kind  stress  the  point  of 
light  weight.  This  factor  is  especially  important  in 
shipment,  and  in  the  case  of  an  over-hanging  unit,  the 
question  of  weight  will  either  save  or  add  considerably 


to  cost  of  hanger  construction,  depending  on  the  heater 
installed. 

In  conclusion,  it  ma}’  he  remarked,  thai  the  future  use 
of  unit  heaters  is  apparently  unlimited.  That  there  will 
ever  be  much  use  for  this  heater  in  the  home  or  oflBce, 
however,  is  doubtful.  Its  field  of  application  will  un¬ 
doubtedly  continue  to  follow  along  the  lines  now  evi¬ 
denced,  namely,  in  the  factory,  garage  and  other  parts 
of  the  industrial  plant. 


Downward-Diffusion  Air  Conditioning 
System  For  a  Large  Theatre 


How  Grauman^s  Metropolitan  Theatre,  Los  Angeles,  CaL,  is  Heated,  Humidified  and 

Ventilated  in  Winter  and  Cooled  in  Summer 

{Additional  Illustrations  on  Pp.  64-65) 

WHAT  is  considered  by  many  to  be  the  last  word  in  occupied  for  twelve  hours  every  day,  comprised  the  prin- 
motion  picture  theatre  design  has  lately  been  cipal  problems  which  had  to  be  solved  in  designing  its 
completed  in  Los  Angeles,  Cal,,  by  Sid  Grauman,  heating  and  ventilating  equipment.  In  addition,  the 
well-known  as  a  motion  picture  exhibitor.  The  theatre,  heat  from  the  myriads  of  lights  had  to  he  counterbalanced 
which  is  known  as  Grauman's  Metropolitan,  is  enclosed  and  removed  in  summer  and  utilized  in  winter, 
within  a  12-story  office  building  (six  stories  not  yet  built)  The  apparatus  itself  had  to  he  placed  in  difficult  places, 
and  was  designed  by  Edwin  Bergstrom.  Both  in  size  so  as  not  to  interfere  with  the  design  and  decoration  of 
and  elaborateness  of  its  architectural  features,  this  theatre  the  huilding  and  not  to  encroach  on  valuable  space, 
easily  takes  rank  with  anything  of  its  kind  in  the  country.  Finally,  it  was  necessary  for  the  entire  systen;  to  he  en- 
The  accompanying  illustrations  (See  Pp.  64-05)  give  but  tirely  noiseless  and  to  operate,  of  course,  without  drafts, 
a  faint  idea  of  the  beauty  of  its  settings.  In  the  system  as  installed,  which  has  been  given  the 

In  keeping  with  the  large  scale  on  which  the  theatre  name  of  the  Carrier  downward-diffusion  system,  the  air 
is  designed,  the  plans  ])rovided  for  a  mechanical  equip-  is  introduced  overhead  and  diffiuses  downward,  being 
ment  which  would  not  only  heat,  humidify  and  ventilate  exhausted  through  the  floor  by  means  of  the  same  kind 
the  auditorium  in  winter,  but  would  also  cool,  dehumidifv  of  mushrooms  used  in  the  updraft  system, 
and  ventilate  it  during  the  summer  season,  when  so  many  For  summer  operation,  the  sy.stem  is  designed  to  keep 
theatres  find  it  difficult  fo  operate,  owing  to  excessive  all  of  the  air  in  contact  with  the  occupants  at  substan- 
temperatures  and  the  oppressiveness  of  high  humidities,  tially  the  same  temperature  and  relative  humidity.  The 
The  Grauman  Theatre  contains  5600  seats,  each  one  cooling  air  enters  overhead  and,  as  most  of  the  lights  are 
of  which  has  an  unobstructed  view  of  the  screen.  This  overhead,  the  heat  from  these  is  the  first  to  be  absorbed, 
is  made  possible  through  the  mse  of  a  great  cantilever  The  air  then  flows  downward,  the  temperature  being 
supporting  the  overhanging  balcony  which  has  no  sup-  kept  sufficiently  low  to  absorb  the  heat  given  off  by  the 
porting  columns  within  the  auditorium  itself,  occupants,  so  that  the  final  temperature  is  at  the  desired 

The  very  nature  of  the>uilding,  its  size  as  a  single  point  in  the  70’s,  even  on  a  98°  day.  This  arrangement 
enclosure,  its  balcony  overhanging  the  main  floor,  the  tall  is  intended  to  prevent  the  occupants  from  being  sub¬ 
opening  of  the  proscenium, -as  well  as  the -fact  that  it  is  jected  at  any  time  to  cold  air  currents.  It  is  further 
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provided  that  this  temperature  will  not  vary,  no  matter  desired  temperature.  During  the  winter,  steam  is  used 
how  much  it  may  be  necessary  to  vary  the  temperature  for  one  hour  only  before  the  theatre  is  opened  at  11  A.  M., 
of  the  entering  air  from  the  duct  system  to  meet  the  and  for  one  hour  only  before  the  theatre  is  closed  at  11 
changing  conditions  when  within  the  theatre.  This  is  P.  M.,  when  the  audience,  of  course,  is  thinning  out. 
accomplished  by  removing  sufficient  moistujre  in  the  some  cost  figures 

dehumidifier  which  is  a  part  of  the  cooling  system.  Some  interesting  figures  regarding  the  cost  of  the 

Special  advantages,  it  is  felt,  have  been  secured  by  theatre  and  the  cost  of  operation  show  that  for  the  thea- 
nieans  of  the  down-draft  system  in  providing  comfortable  tre  proper,  the  cost  is  about  $26.00  per  seat  of  the 
air  conditions  in  the  balcony.  There  are  no  exhaust  approximately  $1000.00  per  seat  which  represents  the 
openings  in  the  ceiling.  Among  other  things,  this  has  total  cost  of  the  building.  The  normal  attendance  aver- 
been  found  to  act  to  prevent  the  theatre  from  becoming  ages  about  2.68  admissions  per  seat  per  day. 
a  huge  stack  when  the  doors  are  optmed.  Most  of  the  air  conditioning  equipment  was  installed 


SeCT/OriAL  €L£VATtOn 

General  Arraiiseinent  of  l>o\viiward-l)iffiision  Air  Conditioning'  System  in  Graiiinan's  Metr<»|)olitan  Theatre.  Los 

Angeles,  Cal. 

HEATING  OF  MOTION  PICTURE  THEATRES  ESSENTIALLY  A  to  condition  the  basement,  containing  the  rooms  oc- 
cooLiNQ  PROPOSITION  cupied  by  the  musicians,  engineers,  electricians,-  ushers 

and  house  staff.  The  cost  of  operation  is  about  $500.00 
As  to  winter  operation,  the  argument  that  heated  air  pgj.  n^onth  (about  one-fifth  of  the  cost  of  the  lighting) 
naturally  ascends  and,  for  that  reason,  should  be  intro-  during  the  winter  when  no  refrigeration  is  used.  This 
duced  at  the  floor  level,  is  met  by  the  statement  that  the  jg  g  little  less  than  one-half  cent  per  day  per  seat. 

heating^  of  a  motion  picture  theatre  is  really  a  cooling  jjj  summer  the  cost  of  operation  is  naturally  consider- 
proposition,  as  in  summer,  except  that  the  cold  air  from  gjjjjy  higi^er,  amounting  to  about  $73.00  per  day,  or  2 
outdoors  can  be  washed  and  used,  instead  of  operating  ^ents  per  seat  per  day.  It  should  be  borne  in  mind, 
the  refrigerating  machines.  Ihis  practice  is  based  upon  however,  that  each  seat  is  intended  to  be  occupied  twice 
the  fact  that  the  anirnal  heat  from  the  audience  and  the  each  day,  which  would  reduce  the  cost  one-half.  No 
heat  from  the  lights  is  sufficient  to  overheat  the  theatre,  account,  however,  is  taken,  in  these  figures,  of  the  amor- 
even  on  the  coldest  winter  day,  when  the  theatre  is  tization  of  the  equipment. 

equipped  to  prevent  stack  effect  drafts.  downward-diffusion  system  here  described  was 

Thus  no  steam  heat  is  used  during  the  show  hours,  designed  and  installed  by  the  Carrier  Engineering  Cor- 
the  temperature  being  automatically  controlled  by  the  ad-  poration,  Newark,  N.  J.,  under  the  direction  of  Logan 
mission  of  sufficient  outdoor  air  to  cool  the  theatre  to  the  Lewis,  the  company’s  chief  engineer. 
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Back  To  First  Principles 

Plain  Answers  to  Direct  Questions  on  Present-Day  Heating  and  Ventilating  Practice 

By  T.  W,  Reynolds 

{Continued  from  the  Fehruary  issue) 

16.  Q.  On  what  kind  of  heating  systems  are  air  valves  quently,  the  air  (being  heavier  than  the  steam)  falls  to 

on  radiating  surfaces  not  required?  the  bottom  of  the  radiators  and  is  passed  through  the  traps 

A.  Vapor,  vapor-vacuum  and  mechanical  vacuum  into  the  return,  thence  out  through  the  special  trap  men- 
steam  systems,  also  any  hot  water  system  of  the  down-feed  tioned. 

type  having  radiator  connections  made  with  top  supply  18.  Q.  117iy  are  air  valves  not  required  on  radiating 
and  bottom  return,,  as  shown  in  Fig.  9.  surfaces  of  mechanical  vacuum  systems? 

17.  Q.  Why  are  air  valves  not  required  on  radiating  A.  In  a  vacuum-line  system  the  air  passes  from  the 

surfaces  of  vapor  or  vapor-vacuum  systems?  radiating  surfaces  through  traps  into  the  return,  the  same 

A.  In  a  steam  heating  system,  the  pressure  of  tlie  as  in  a  vapor  system,  but  from  this  point  it  is  sucked 
steam  entering  the  system  will  drive  the  air  out  through  hack  through  tlie  return  by  moans  of  a  vacuum  pump. 


Fig.  9 — Down-Feed  Water  Heating  System  Showing 
How  Air  is  Relieved  as  System  is  Filled 

any  points  open  to  the  atmosphere,  as  the  pressure  is 
above  that  of  the  atmosphere.  Such  points  are  the  air 
valves  in  the  ordinary  steam  system  with  gravity  return 
of  condensate,  but  in  a  vapor  or  vapor-vacuum  system  the 
only  point  of  outlet  is  the  special  form  of  trap  located 
near  the  boiler  and  through  which  the  air  is  forced,  but 
the  water  retained. 

Then,  again,  each  radiator  in  a  vapor  system  is  pro¬ 
vided  with  a  trap  at  its  return  end  which  will  prevent 
the  passage  of  steam,  but  allow  the  passage  of  air,  along 
with  condensation,  back  through  the  return.  Conse- 


Flg.  10 — Up-Feed  Water  Heating  System  with  Air 

Valves  for  Relieving  Air  While  System  is  Filling 

Said  in  other  words,  the  pump  produces  a  partial  vac¬ 
uum,  which  is  greatest  at  the  pump,  so  that  the  pressure 
at  the  traps  forces  the  air  ahead  to  the  lower  point  of 
pressure,  which  is  at  the  pump.  This  pump  facilitates 
the  removal  of  the  air  and  condensation  by  discharging 
these  to  an  overhead  air-separating  tank  where  the  air  is 
vented  to  the  atmosphere  and  the  condensation  returned 
by  gravity  to  the  feed-water  heater.  Where  exhaust  steam 
is  used,  the  pump  reduces  the  back  pressure  on  the  en¬ 
gines  and  other  steam-driven  power  apparatus. 


GO 
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10.  Q.  Why  are  air  valves  not  renuired  on  radiators 
in  down-feed  (overhead)  hot  water  system  ? 

A.  In  such  a  system,  the  supply  main  rises  from  the 
heater  to  the  top  of  the  building  before  distributing  to 
the  radiators  below.  When  the  system  is  first  filled,  the 
water  enters  both  flow  and  return  and  the  air,  being 
lighter  than  the  water,  rises  above  the  water,  as  shown 
by  the  arrows  in  Fig.  9,  and  escapes  through  the  open 
expansion  tank.  At  other  times  any  air  entering  with 
the  water  is  liberated  at  the  top  (high  point)  of  the 'riser 
and  is  vented  to  the  expansion  tank.  An  air  chamber 
should  be  provided  at  the  top  of  the  riser  to  allow  for  the 
collection  of  air  at  this  point,  otherwise  the  air  may  not 
be  separated  from  the  water  (piiekly  enough  to  jirevent 
carrying  along  with  the  water  to  the  radiators. 

In  systems  of  this  type,  the  radiator  coniu'ctions  are 
usually  made  with  supply  at  top  and  return  at  bottom, 
as  shown  in  Fig.  9.  Care  should  he  taken  to  make  the 
upper  connection  high  enough  to  allow  all  air  to  escape 
before  being  trapped  in  top  of  the  radiator  by  the  in¬ 
coming  water.  If  this  is  done,  air  can  pass  through 
the  connections  and  up  the  risers  into  the  overhead  main 
and  escape  by  way  of  the  open  expansion  tank.  Care 
should  also  be  taken  to  pitch  the  overhead  main  up  to 
the  point  of  venting. 

20.  Q.  Why  are  air  valves  required  on  radiators  in  up- 
feed  hot  water  systems? 

A.  As  will  be  seen  from  Fig.  10,  though  a  certain 
amount  of  air  can  escape  through  the  expansion  line  to 
the  open  tank,  the  air  in  the  radiators  cannot  escape, 
as  it  could  if  the  piping  and  radiator  connections  were 
made  as  shown  in  Fig.  9,  but  is  pocketed,  no  matter 
whether  the  connections  are  made  at  top  or  bottom  of 


Fig.  1  1 - Steam-Type  Kadiului*  for  Steam  Heating  Only 

radiators.  Consequently,  air  valves  are  required  on  eacli* 
radiator. 

21.  Q.  Why  is  it  that  water-type  radiators  may  he 
used  for  either  steam  or  water  heating,  yet  steam  type 
radiators  can  he  used  only  for  steam  heating? 

A.  If  a  steam  radiator  (Fig.  11)  were  used  for  water 
heating,  each  section  would  require  an  air  valve  at  its 
top;  air  being  lighter  than  the  water,  accumulates  at  the 
highest  point.  However,  by  connecting  each  loop  or 
section  at  its  top  with  nipples,  so  as  to  provide  a  con¬ 
tinuous  horizontal  passage,  only  one  air  valve  is  neces¬ 
sary,  and  so  we  have  water  radiators  with  top  and  bot¬ 
tom  through  passages  (Fig.  12)  and  steam  radiators 
with  bottom  passages  only  (Fig.  11). 


22.  Q.  Why  do  we  have  two  types  of  cast-iron  column 
radiation  (steam  and  water)  when  the  water-type  of 
radiator  can  he  used  for  either  steam  or  water  heating? 

A.  To  manufacture  one  type  of  radiation  would  be 
convenient  for  the  manufacturer  and  simplify  his  prob¬ 
lems.  On  the  other  hand,  the  water  type  of  radiator  costs 
slightly  more,  due  to  its  greater  weight  and  labor  for 
machining  the  extra  nipples  required  at  the  top.  'riien 
again  there  are  certain  conditions  of  steam  heating  for 
which  water  radiators  are  not  suited. 

Water-type  radiation  for  steam  heating  is  not  recom¬ 
mended,  except  for  two-pipe  vapor  or  vacuum,  with  top 
and  bottom  connections  at  opposite  ends,  as  in  Fig.  12. 


Fig.  1  2 — Water-Type  HacliaUir  for  Steam  or  Water 
Heating 

I'nder  other  conditions,  steatn  may  take  any  of  the  many 
paths.  For  example,  if  the  ’bottom  inlet  shown  dotted 
is  used,  the  steam  (as  its  motion  is  arrested  by  the  air 
cushion  within  the  radiator)  being  lighter  than  air,  will 
rise  in  the  first  sections  and  may  reach  and  close  the  air 
valve  before  the  other  sections  are  fully  vented.  How¬ 
ever,  in  time  the  air  will  be  expelled. 

For  vapor  or  vacuum  heating,  no  air  valves  are  re¬ 
quired,  nevertheless,  air  conditions  must  be  considered  as 
before.  Connections  should  preferably  be  made  at  top 
and  bottom,  ojiposite  ends,  not  only  because  the  modulat¬ 
ing  supply  valve  should  be  placed  hand-high,  but,  also, 
because,  wfth  other  connections,  steam  might  close  the 
thermostatic  valve  prematurely.  It  should  be  remem¬ 
bered  that  in  vapor  or  vacuum  heating  there  is  but  little 
in  the  way  of  an  air  cushion  within  fhe  radiator  to  check 
the  entrance  velocity  of  the  steam.  This  is  because  the 
air  is  more  quickly  relieved  through  the  return  pipes  and 
the  large  quick-venting  valve  at  the  boiler  end  of  the 
return  than  in  the  ordinary  low-pressure  steam  system, 
where  the  only  air  relief  is  through  the  pin  holes  of  the 
usual  small  radiator  air  valves.  Bottom  connections 
should  not  be  used  for  vapor  or  vacuum  heating,  nor 
should  top  and  bottom  connections  on  the  same  end  be 
used,  as  the  steam  may  short-circuit  from  top  to  bottom. 
However,  the  connections  are  sometimes  made  from  the 
same  end,  if  the  radiator  is  no  longer  than  its  height. 

23.  Q.  At  what  point  on  a  radiator  of  the  cast-iron 
column  type  should  the  air  valve  he  placed? 

A.  For  steam  heating  it  should  always  be  placed  at 
the  end  of  the  radiator  opposite  the  steam  inlet,  and  in 
theory  at  the  bottom  of  the  radiator,  as  the  air  is  heavier 
than  the  steam,  it  tends  to  settle  to  the  bottom,  unless 
prevented  by  other  factors  that  may  enter  into  the  prob- 
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lem.  lIoAvever,  the  manufacturers  of  radiators  have 
found  from  tests  and  experience  that  the  best  position 
for  the  air  valve  on  steam  radiators  is  two-thirds  of  the 
way  up,  and,  on  water  radiators,  udien  used  for  steam 
heating,  one-third  up  from  the  bottom.  Accordingly, 
they  have  provided  air  valve  tappings  at  tliese  points, 
as  well  as  an  additional  air  valve  tapping  on  water 
radiators  for  use  in  water  heating.  This  last  tapping 
is  placed  at  the  top  of  the  radiator  on  the  end  opposite 
the  inlet. 

Water-type  radiation  must  be  used  for  steam  heating 
when  the  number  of  columns  is  four  or  over,  as  four- 
column  radiation  is  not  obtainable  in  the  steam  type. 

24.  ().  ^^  hlf  is  the  position  of  the  air  valve  for  steam 
heating  different  on  steam-type  radiators  from  that  on 
water-type  radiators,  even  though  both  types  of  radiators 
in  this  case  are  being  used  for  steam  heating? 

A.  The  reason  for  this  is  the  difference  of  steam 
circulation  which  takes  place  within  the  two  types  of 
radiators,  due  to  their  difference  in  construction.  This 
is  clearly  shown  in  Figs.  11-12.  For  example.  Fig.  11 
shows  the  steam-type  radiator  with  nipples  connecting 
the  section  at  bottom  only,  thus  providing  a  through 
and  direct  passage  to  the  return  end.  When  steam  is 
turned  on  it  enters  the  radiator,  compressing  the  air 
and  forcing  it  ahead.  Rising  up  one  column  of  the  first 
section,  the  steam,  as  shown  in  end  elevation,  passes 
down  the  other  column  of  the  same  section  and  the  air 
falls  before  the  advancing  steam,  due  to  the  greater 
weight  of  the  air  and  pressure  of  the  steam.  Steam  and 
air  then  pass  up  and  down  each  section  in  order,  as 
shown  by  the  arrows,  until  the  last  section  is  finally 
reached,  freed  of  air,  and  filled  with  steam. 

Theoretically,  the  air  valves  should  be  placed  near  the 
low  point,  but  the  higher  position  shown  in  Fig.  1 1  ac¬ 
cords  with  experience  and  lessens  the  liability  of  flooding, 
particularly  with  one-pipe  connections,  where  the  con¬ 
densation  may  all  pile  up  at  this  end  when  the  radiator 
is  first  heating. 

For  water-type  radiation,  the  connections  are  more 
usually  made  as  shown  in  Fig.  12.  Laws  of  nature  are 
followed.  Steam — the  lighter  element — is  introduced  at 
the  top  and  the  air  and  condensation  falling,  due  to 
their  greater  weight  and  pressure  of  the  steam,  settle 
to  the  bottom,  so  that  in  this  case  the  air  valve  is  located 
only  one-third  up.  There  is  also  less  danger  of  flooding 
the  end  section,  as  the  connections  are  usually  two-pipe 
and  the  top  and  bottom  passages  allow  the  steam  to 
equalize  at  top  and  bottom  of  each  loop.  Furthermore, 
if  the  air  valve  was  placed  nearer  the  top  it  would  be 
more  liable  to*  premature  closing,  due  to  the  number  of 
paths  which  the  steam  may  take  in  a  radiator  of  this 
type.  To  offset  this  condition,  one  of  the  top  nipples 
is  sometimes  plugged,  either  the  one  just  before  the 
second  or  end  sections,  or  else  the  one  at  the  middle 
section  as  at  ‘^A,”  “B,”  or  “C,”  though  the  last  point 
is  preferable. 

{To  be  continued) 


Natural  Gas  Heater  Tests  for 
Carbon  Monoxide 

During  the  past  two  years  the  Bureau  of  Mines  has 
conducted  a  study  of  natural-gas  heaters  to  determine 

(1)  what  types  of  heaters  liberate  carbon  monoxide; 

(2)  why  carbon  monoxide  is  liberated;  and  (3)  how, 
by  change  of  design  or  construction,  the  liberation  of 
this  gas  can  be  largely  eliminated.  The  study  was  con¬ 
ducted  by  G.  W.  Jones,  associate  chemist,  and  W.  P. 
Yant,  assistant  gas  chemist,  of  the  Pittsburgh  Experiment 
Station  of  the  Bureau  of  Mines.  In  connection  with  the 
study,  the  Bureau  investigated  causes  in  the  Pittsburgh 
district  vdiere  fatalities  have  resulted  from  carbon  monox¬ 
ide  given  off  by  natural-gas  heaters. 

It  was  found  that  the  great  majority  of  tlie  heaters 
are  of  the  radiant  type.  In  every  case  listed,  none  of 
the  heaters  was  connected  to  a  flue,  the  combustion 
products  being  liberated  directly  into  the  room.  The 
Bureau  has  not  found  any  case  where  fatalities  have  re¬ 
sulted  from  natural-gas  lieaters  in  which  the  products 
of  combustion  could  be  carried  off  through  the  chimney 
to  the  outside.  x41ong  with  the  fact  that  none  of  the 
heaters  was  connected  to  a  flue,  it  was  also  found  that 
the  rooms  were,  with  one  exception,  tightly  closed,  and 
in  many  cases  the  cracks  sealed  up  with  weatlier  stripping. 

The  main  glaring  cause  of  liberation  of  carbon  mon¬ 
oxide,  it  was  found,  is  due  to  excessive  gas  flows  arising 
from  too  large  gas  orifices.  Adjustible  orifices,  it  is 
stated,  are  dangerous  unless  limited  to  such  a  size  that 
excessive  gas  flows  cannot  be  obtained,  even  at  the  niax- 
imuni  gas  pressure  available  in  the  locality  where  used. 

Second  in  importance  is  that  of  primary  air  supply. 
Xatural  gas  in  the  Pittsburgh  district  requires  about  ten 
volumes  of  air  to  one  of  gas  to  insure  complete  combus¬ 
tion.  In  some  of  the  radiant  heaters  tested,  the  primary 
air  only  amounted  to  from  about  4  to  7.5  volumes.  In 
such  cases  there  is  not  enough  secondary  air  obtained 
in  the  radiant  heater  to  give  complete  combustion.  The 
figures  in  detail  are  given  in  a  paper  on  tlie  subject 
(Serial  No.  2572,  Reports  of  Investigation)  published 
by  the  Bureau  of  Mines. 


Electric  Heating  in  Seattle 

Heating  by  electricity  is  the  most  convenient  of  all 
methods  and  is  perfectly  feasible,  although  not  as  eco¬ 
nomical  as  the  older  methods.  Experiments  continuing 
over  a  period  of  years  since  1911  by  the  Lighting  Depart¬ 
ment  show  that  current  at  i/'oc  is  approximately  equal  to 
coal  at  $8.00  per  ton.  While  heat  is  sure  to  be  used  as 
an  auxiliary  and  in  special  cases  where  expense  is  not 
the  primary  consideration,  the  fact  that  so  much  energy 
is  required — it  would  take  approximately  1,000,000  kw. 
to  heat  the  City  of  Seattle  adequately  in  cold  weather — 
will  prevent  its  use  in  any  more  than  an  auxiliary  capa¬ 
city  unless  the  rising  price  of  coal  leads  to  more  rapid 
financing  of  hydro-electric  plants  and  the  extension  of 
this  method  of  heating.  Even  under  present  conditions 
there  will  be  an  enormous  use  of  heating  devices  in  Seat¬ 
tle. — From  the  1922  annual  report,  just  issued,  of  the 
Department  of  Lighting  of  Seattle,  Wash.,  J.  I).  Ross, 
Superintendent. 
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Many  comments  have  been  heard  lately,  especially 
among  those  connected  with  the  heating  and  venti¬ 
lating  industry,  on  the  need  of  simplifying  the 
terms  and  methods  of  expression  used  in  reports  of  re¬ 
search  or  other  work,  compiled  for  the  benefit  of  the 
profession.  This  sentiment,  we  are  sure,  is  finding  a 
responsive  echo  in  engineering  circles  generally.  While 
admitting  the  necessity  for  terms  which  will  have  the 
required  accuracy^  of  definition,  the  fact  remains  that  if 
new  and  useful  engineering  data  are  to  come  into  general 
use,  they  will  either  have  to  be  presented  in  language 
readily  understood,  or  they  will  be  translated  into  the 
vernacular  by  those  who  use  the  data. 

We  can  readily  understand  the  viewpoint  of  those  who 
feel  that  scientific  and  engineering  terms  are  not  to  be 
discarded  at  will  in  favor  of  something  which  will  be 
more  intelligible  to  the  self-made  engineer.  As  has 
been  well  said,  if  the  self-made  engineer  is  worthy  of  the 
name,  it  is  decidedly  up  to  him  to  familiarize  himself 
with  the  nomenclature  of  the  science  of  engineering.  We 
do  not  think,  however,  that  this  is  the  crux  of  the  situa¬ 
tion.  The  trouble  is  not  so  much  with  the  terms  them¬ 
selves  as  it  is  with  the  scientific  approach  to  a  given 
subject  which  leads  to  an  involved  presentation  which  is 
orderly  enough,  but  which  is  characterized  very  often 
by  a  nicety  as  to  details  and  completeness  through  which 
the  reader  has  literally  to  plough  to  get  at  the  meat  of 
the  matter. 

In  defense  of  the  scientific  method  of  presentation,  it 
must  be  borne  in  mind,  of  course,  that  there  are  two  re¬ 
quirements  to  be  met.  One  is  the  handling  of  the  sub¬ 
ject  in  a  way  that  will  render  it  as  useful  and  complete 
for  future  reference  as  for  present  use.  It  must  be 
recognized  that  the  more  important  of  these  reports  go 
into  the  archives  of  engineering  and  scientific  libraries 
and,  therefore,  must  be  able  to  stand  the  usual  tests  of 
scientific  criticism.  The  other  requirement  is  the  neces¬ 
sity  of  making  the  data  immediately  available  to  the  busy 


men  who  are  vitally  interested  only  in  the  results  them¬ 
selves,  provided  they  come  from  reliable  sources,  and 
who,  in  that  case,  will  take  for  granted  the  accuracy 
of  the  data.  So,  for  want  of  better  terms,  there  is  the 
encyclopedia  phase  to  be  considered  and  the  data  sheet 
phase.  The  present  criticisms,  as  we  understand  them, 
are  directed  largely  at  the  tendency  to  emphasize  the 
encyclopedia  phase  and  to  neglect  the  other  phase. 

In  the  last  analysis,  no  research  work  will  amount  to 
very  much  unless  its  results  can  be  used,  not  only  by 
scientists,  but  by  the  industry  most  directly  concerned. 
In  the  recent  presentation  of  much  of  the  valuable  ma¬ 
terial  connected  with  engineering  research,  both  here 
and  abroad,  the  essential  data,  in  many  cases,  have  been 
cloaked  in  such  a  mass  of  scientific  verbiage  as  to  come 
pretty  near  to  being  buried,  as  far  as  the  average  reader 
is  concerned.  We  believe  it  will  shortly  become  neces¬ 
sary — it  certainly  is  highly  desirable — to  present  new 
research  and  similiar  data  from  two  angles,  one  presenta¬ 
tion  to  be  of  an  encyclopedic  character  and  the  other  to  be 
along  “popular”  lines,  with  the  essential  facts  summar¬ 
ized  and  whipped  into  shape  for  practical  and  conven¬ 
ient  use. 


CONSIDEEABLE  space  is  being  devoted  in  this  issue 
tc  the  new  fuel-oil  regulations  for  New  York  City 
which  have  recently  been  adopted  by  the  New  York 
City  Board  of  Standards  and  Appeals.  Perhaps  the  most 
important  provision  in  the 'new  rules,  as  far  as  the  use 
of  fuel-oil  for  house  heating  is  concerned,  is  the  prohibi¬ 
tion  of  the  use  of  tanks  of  more  than  60  gal.  capacity 
in  any  building.  In  view  of  the  interest  in  the  subject 
of  fuel-oil  heating,  which  is  literally  sweeping  the 
country,  more  than  usual  interest  will  be  felt  in  the  mea¬ 
sures  taken  in  New  York  to  meet  the  situation.  For 
the  benefit  of  our  readers  who  desire  to  become  more 
fully  posted  on  fuel-oil  for  house-heating  purposes,  at¬ 
tention  is  called  to  our  recent  reprint,  under  the  title  of 
“House-Heating  with  Fuel-Oil”  containing  a  number  of 
the  more  important  articles  and  tables  on  the  subject 
which  have  appeared  recently  in  The  Heating  and 
Ventilating  Magazine. 

♦ - 

WITH  this  issue  we  begin  the  publication  of  data 
sheets  giving  essential  information  on  concealed 
radiators.  The  growing  use  of  concealed  radia¬ 
tion  is  one  of  the  signs  of  the  times.  It  is  part  and 
parcel  of  the  demand  for  more  luxurious  living  comforts 
in  which  the  means  for  providing  warmth  are  carefully 
kept  out  of  sight.  The  data  sheets  now  in  preparation 
will  cover  all  of  the  commonly-used  sizes  and  types  of 
heating  surfaces,  and  will  include  radiators  with  front 
and  top  registers,  full  front  registers,  window-type  ci.- 
closures,  enclosed  coils  with  different  types  cf  enclos¬ 
ures,  radiators  with  shields,  and  recessed  radiators  with 
different  heights  and  depths  of  recesses.  In  addition,  a 
separate  series  of  data  Sheets  is  in  preparation  containing 
similar  data  for  radiators  of  the  water  type. 
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A  Symposium  on  Hot  Water  Systems  for 
Heating  Industrial  Plants 


An  investigation  undertaken  by  B.  W. 
Randolph,  M.  E.,  of  New  York,  among 
prominent  engineers  and  architects  throughout 
the  country  as  to  their  opinion  of  the  merits 
of  water  heating  for  warming  industrial 
plants,  has  brought  forth  some  remarkable 
comments. 

In  asking  for  expressions  of  opinion  from 
his  correspondents,  Mr.  Randolph  told  them 
of  his  own  conclusions  that  water  heating 
systems  were  more  desirable  than  others  and 
asked  if  their  experience  bore  him  out  that 
they  were  more  advantageous  from  the 
standpoint  of  mildness  and  healthfulness, 
elasticity  of  operation,  facility  of  installa¬ 
tion,  economy  of  fuel  and  economy  of  labor. 

Replies  were  received  from  H.  R.  Neff,  of 
the  George  S.  Rider  Co.,  Cleveland,  O.;  J.  A. 
•Mmirall,  New  York;  Alphonse  A.  Adler, 
New  York;  Fermor  S.  Cannon,  architect,  of 
Indianapolis,  Ind. ;  A.  T.  Hawk,  engineer 
of  buildings,  Chicago,  Rock  Island  &  Pacific 
Railway,  ('hicago;  George  D.  Mason,  archi¬ 
tect,  Detroit,  Mich.;  William  C.  Clark,  of 
the  Becker  Seidel  Co.,  Cleveland,  O. ;  R. 
Carter  Beverley,  of  the  R.  C.  Beverley  Heat¬ 
ing  Co.,  Richmond,  Va.;  A.  L.  Sanford, 
mechanical  engineer  for  the  Board  of  Edu¬ 
cation,  Minneapolis,  Minn.;  H.  A.  Erickson, 
of  the  Fitzpatrick  &  Hoepfner  Co.,  Columbus, 
().;  H.  I.  Schenck,  of  Schenck  &  Williams, 
Dayton,  O.;  Ernest  V.  Lippe,  mechanical 
engineer,  ('hicago.  Ill.;  A.  W.  Moulder,  the 
Grinnell  ('o.,  Warren,  O.;  E.  V.  Hill,  of 
the  E.  Vernon  Hill  Co.,  Chicago,  Ill.;  Her¬ 
bert  Foltz,  architect,  of  Indianapolis,  Ind, ; 
John  Gorinly,  Norristown,  Pa.;  Arthur  Pea¬ 
body,  of  the  Department  of  Engineering, 
State  of  Wisconsin,  Madison,  Wis. ;  W.  B. 
Graves,  of  the  W.  B.  Graves  Heating  Co., 
Chicago,  Ill.;  D.  H.  Cuyler,  of  Haines, 
Jones  &  Cadbury,  Charlotte,  N.  C.;  C.  H. 
Blackall,  of  Blackall,  Clapp  and  Whittemore, 
architects,  Boston;  David  M.  Nesbit,  con¬ 
sulting  engineer,  Leicester,  England;  Holyoke 
Davis,  of  Holyoke,  Jemne  &  Davis,  archi¬ 
tects,  St.  Paul,  Minn.;  Henry  H.  Kendall, 
of  Kendall,  Taylor  &  Co.,  Boston;  Leland 
Stanford  Kemnitz,  of  Detroit;  James  Burke, 
president  of  the  Burke  Electric  Co.,  Erie, 
Pa.;  J.  Monroe  Hewlett,  of  Lord  &  Hewlett, 
architects.  New  York;  Walter  E.  Gillham, 
consulting  engineer,  Kansas  City,  Mo.; 
Warren  J.  Davis,  of  the  J.  I.  Case  Thresh¬ 
ing  Machine  Co.,  Racine,  Wis.;  F.  F.  Van 
Tuyl,  consulting  engineer,  Detroit;  Webster 
Cigar  Co.,  Detroit;  F.  D.  Mensing,  of  Men- 
sing  &  Co.,  Philadelphia,  Pa.;  Albert  Kahn, 
of  Albert  Kahn  and  Associates,  architects 
and  engineers,  Detroit;  Donn  Barber,  archi¬ 
tect,  New  York;  and  Professor  Howell  M. 
Gano,  of  the  University  of  Idaho,  Moscow, 
Idaho. 

Taking  the  replies  in  order,  H.  R.  Neff 
endorsed  the  use  of  water  heating  systems 
in  industrial  plants.  J.  A.  Almirall,  naturally, 
was  enthusiastic  over  this  practice,  mention¬ 
ing  the  fact  that  his  firm  was  a  pioneer  in 
installing  and  developing  water  heating  for 
industrial  institutions.  He  did  say,  however, 
that  the  matter  is  one  for  detailed  considera¬ 
tion  which  might  affect  the  type  of  system 
which  should  be  installed  in  any  industrial 


plant,  and  which  can  only  be  determined  by 
a  careful  study  of  each  situation,  both  as 
regards  the  size  of  the  plant,  the  purpose 
for  which  it  is  to  be  used,  the  type  of  power 
plant,  and  other  engineering  details. 

Alphonse  A.  Adler  had  some  comments 
to  make  regarding  the  increased  cost  of  radia¬ 
tion  in  the  case  of  gravity  wat6r  heating 
systems  and  Mr.  Randolph  makes  the  com¬ 
ment  that  such  systems  would  practically 
never  be  used  in  industrial  plants  such  as 
those  under  consideration. 

Fermor  S.  Cannon  states  his  willingness 
to  agree  that  “when  the  cost  of  radiation 
and  pipes  come  down,  I  will  be  very  much 
more  inclined  to  specify  hot  water 
heating  systems  than  any  other  type,  because 
I  quite  agree  that  the  temperatures  are 
more  easily  maintained  and  the  economy  of 
operation  has  been  proven  many  times.” 
Mr.  Randolph’s  comment  on  this  is  that 
with  a  water  heating  system,  the  radiating 
surfaces  can  be  installed  in  much  larger  units 
and,  consequently,  a  smaller  number  of 
them,  plus  the  fact  that  the  pipe  sizes  in 
a  properly-designed  system  are  smaller  than 
with  steam  and  that  the  number  of  acces¬ 
sories  is  not  great,  are  offsetting  factors 
against  the  additional  amount  of  radiating 
surface. 

A.  T.  Hawk  expresses  himself  as  favorable 
to  the  use  of  hot-water  systems,  as  does  A.  O. 
Blackman.  Mr.  Blackman,  however,  points 
out  the  fact  that  the  hot  water  system  of 
heating  requires  a  somewhat  larger  initial 
investment  than  the  low-pressure  steam 
heating  system,  but  that  the  economy  of 
operation,  and  fuel  saving  more  than  offsets 
the  higher  first  cost  of  heating  and  pumping 
apparatus.  Mr.  Randolph’s  comment  on  this 
is  that  the  reported  excess  cost  of  a  hot 
water  system  has  been  exaggerated.  He  re¬ 
ports  finding  several  cases,  for  instance, 
where  the  cost  of  the  hot  water  installation 
was  actually  less  than  steam.  In  a  large 
plant,  he  figures,  the  additional  cost  is  very 
rarely  more  than  15%. 

George  D.  Mason  endorses  water  heating 
and  cites  the  fact  that  this  method  was 
used  in  the  Lincoln  Motor  Companys’  plant, 
now  owned  by  Henry  Ford,  in  which  was 
installed  over  60,000  sq.  ft.  of  radiation. 

William  C.  Clark  writes  that  the  condi¬ 
tion  of  the  plant  to  be  heated  determines 
the  kind  of  system  to  be  installed  and  men¬ 
tions  that  his  firm  is  changing  the  Ford 
Motor  Car  Company’s  plant  in  Detroit  from 
hot  water  to  steam.  “This  particular  Ford 
plant,”  comments  Mr.  Randolph,  “is  being 
changed  from  hot  water  to  steam  on  account 
of  a  drying  proposition  and  not  because  of 
any  difficulty  with  the  hot  water  system.” 
He  cites  the  Ford  Motor  Company  as  among 
the  most  enthusiastic  advocates  of  water 
heating. 

R.  Carter  Beverley  strikes  a  discordant 
note,  stating  that  “in  our  experience  vapor 
heating  is  equally  as  advantageous  as  hot 
water  in  all  five  points  mentioned,  and  with 
vapor  heat  there  is  no  danger  of  freezing 
when  the  apparatus  is  not  in  use.  For 
small  plants,  he  states,  he  uses  vapor  heat 
and,  for  large  plants,  steam  with  vacuum 
return,  using  either  steam  or  electric-driven 


r,:i 

pump,  as  may  be  found  best  under  the  spec¬ 
ial  conditions  existing.  Commenting  on  this 
expression,  Mr.  Randolph  states:  “It  is  my 
understanding  that  vapor  heating  systems 
are  usually  installed  only  in  small  plants, 
due  to  the  fact  that  they  are  operated  at 
such  a  low  pressure.  Mr.  Beverley  evidently 
had  a  small  plant  in  mind  also,  as  is  evident 
from  his  comment  regarding  shut-downs  over 
the  holidays,  etc.,  as  most  large  industrial 
plants,  for  various  reasons,  could  not  do 
anything  of  that  kind.” 

L.  Sandford  writes  that  water  heating 
plants  “are  probably  superior  to  any  other 
type  of  heating  system.” 

H.  .\.  Erickson  expresses  the  opinion  that 
large  institutions,  such  as  hospitals,  etc.,  can 
be  operated  a  great  deal  more  economically 
and  with  greater  elasticity  of  operation  by 
the  hot  water  method  than  by  steam.  He 
states  •  that  he  is  engaged  at  present  in  re¬ 
designing  a  large  institution  in  (Dhio  which 
is  i)artly  gravity  hot  water  and  the  rest 
steam,  in  which  he  anticipates  converting 
the  whole  i)lant  to  a  central  station  on  a 
hot  water  basis.  In  his  comment.  Mr.  Ran¬ 
dolph  points  out  that  one  of  the  best  exam¬ 
ples  of  central  station  water  heating  is  in 
Bridgeport.  Conn.,  where  a  group  of  houses 
for  E.  Henkels,  Inc.,  is  heated  by  a 

forced  circulation  water  heating  .system. 

H.  I.  Schenck  makes  out  a  case  for  a  fan 
blast  system  as  the  most  desirable  method. 
“This  very’  interesting  letter,  comments  Mr. 
Randolph,  “unfortunately  brings  in  the 
question  of  ventilation  which  the  writer  has 
not  yet  investigated.” 

Ernest  Lippe  expresses  the  opinion 
that  for  mildness  the  water  heating  system 
cannot  be  improved  upon.  As  to  health¬ 
fulness  he  feels  it  is  better  than  any  direct- 
steam  heating  installation,  but  when  com¬ 
pared  with  a  temperate  air  supply  system, 
this  que.stion  becomes  rather  complex.  He 
expresses  the  opinion  that  a  fuel  saving  in 
an  industrial  plant  will  amount  to  at  least 
15%  with  a  water  heating  system. 

A.  W.  Moulder  states  that  while  his  com¬ 
pany  (the  Grinnell  Company)  are  special 
pleaders  for  water  heating,  the  experience 
■if  the  company  leads  to  the  conclusion  that 
vater  heating  for  industrial  plants  is  in 
most  cases  very  much  more  satisfacory  than 
any  type  of  steam  system.  On  the  point 
of  mildness  and  healthfulness,  Mr.  Moulder 
quotes  from  a  letter  written  by  the  Win  ton 
Engine  Works  of  Cleveland,  after  its  water 
heating  plant  had  been  in  operation  several 
years,  to  the  effect  that  “the  uniform  tempera¬ 
ture  made  possible  by  your  system  has  con¬ 
tributed  in  a  large  measure  to  the  satisfied 
feeling  of  our  men  which  is  evidenced  by  a 
very  low  labor  turnover.”  As  to  elasticity 
of  operation,  Mr.  Moulder  states  it  as  the 
company’s  experience  that  water  heating 
systems  are  fully  capable  of  meeting  all  of 
these  conditions. 

Speaking  of  facility  of  operation,  Mr. 
Moulder  mentions  the  point  that  the  piping 
may  be  run  at  any  elevation,  so  that  trenches 
and  returns  under  the  floor  are  unnecessary. 
Piping  may  also  be  lowered  or  raised  at  will, 
which  is  often  very  advantageous  in  crossing 
monitors  of  buildings,  etc.  On  the  matter 
of  economy  of  fuel,  he  gives  this  first  place 
in  the  advantages  of  water  heating.  There 

(Contint4ed  on  page  66.) 
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Fail  PreKsurt*  Klower  Syntem  f^>i*  Gas  Works. 
Sliouins  Heavy  .^letal  l>iiet  C'onstriietioa 
Fsed. 


Ai'raiigenient  of  Tiirt*e  Motor-Driven  Exliaiist 
Fans,  Hoston  Store,  Clilea^o. 


tre.  Ii»s  Angeles.  Througti  W'lilch  Air  Is  Sup' 


Interior  of  Grunnian’s  Metr<)|ii 
Stage,  Showing  Air  Supply 
tron  v.  .lust  Back  of  I  he  1^ 


(Above) 
What  the  Pub¬ 
lic  Sees  When 
a  Pine  Resi¬ 
dence  is  Built 
(Residence  of 
Frank  D. 
Stout,  Chica¬ 
go).  (Below) 
Boiler  Instal¬ 
lation  in  the 
Same  R  e  s  i- 
dence  Which 
the  Public 
Never  Sees. 


Exhaust  Fan  Used  in  Porcelain  Work, 
Showing  Workman  Spraying 
Glaze  on  iMtKe  Insulator. 


Air  Grille  in  One  <  f 

the  Proseenlui 
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Yoiiiif;  t'Hi'iMMiters  In  the  Making,  CarneKic  Insti> 
tiite  of  Teehnolojcy.  ^ 


Typical  Motor  Ventilating:  Kqiiipnient  on  Kmif 
of  A.  M.  ('reig:hton  SImk*  Factory,  Lynn, 
Mass. 


iatin»;  Exhaust  F'an 
.  S.  Eciipsc, 


View  of  Apparatus  Room,  Gran  man’s  Metropol 
itan  ITieatre,  Los  Angreles. 


(Above) 
Glimpse  of 
S  h  e  e  t-Metal 
Work  in  Grau- 
man’s  Metro- 
l>olitan  Thea¬ 
tre.  (Beloxv> 
Supply  Fan  in 
Boshwick 
Hiirh  School, 
Brooklyn,  N. 
Y. 


Novel  Installation  of  Exhausters 
in  Crane  Company’s  Plant, 
CbicaKO. 


rogress  Illustrated 
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A  Symposium  on  Hot 
^  ater  Systems  for  Heating 
Industrial  Plants 

{Continued  from  page  63.) 


is  first  of  all,  he  says,  economy  right  at 
the  boiler,  in  case  it  is  a  direct-fired  boiler 
system,  as  the  difference  in  temperature 
between  the  average  water  and  the  products 
of  combustion  is  much  greater  than  with 
a  steam  system,  thereby  causing  lower  stack 
temperatures.  As  a  main  factor  in  economy, 
however,  he  mentions  the  ability  to  regulate 
the  temperature  of  the  water  in  proportion 
to  the  outside  weather  conditions. 

Finally,  on  the  point  of  economy  of  labor, 
he  states  that  the  life  of  a  water  heating 
system  is  very  much  greater  than  that  of  a 
steam  system,  due  to  the  fact  that  the  water 
is  used  over  and  over  again,  thus  reducing 
the  corrosion.  He  also  mentions  the  ab¬ 
sence  of  traps  and  other  mechanical  devices, 
as  well  as  the  fact  that  the  valves  are  rarely 
used. 

E.  Vernon  Hill  states  that  "if  you  refer 
to  hot  water  versus  low-pressure  steam, 
vacuum  systems,  blast  heating  systems,  not 
including  furnace  equipment,  I  would  say 
there  was  very  little  choice  between  them 
with  regard  to  the  five  items  you  mention, 
with  possibly  some  slight  economy  in  favor 
of  the  vacuum  steam.  From  a  theoretical 
standpoint,  as  well  as  from  practical  exper¬ 
ience,  I  cannot  see  where  any  difference  in 
the  various  systems  exists  from  a  standpoint 
of  mildness  and  healthfulness,  in  elasticity 
of  operation  or  facility  of  installation,  or 
economy  of  labor.  It  is  true  we  find  a  very 
marked  difference  in  different  installations, 
but  this  is  almost  invariably  due  to  the 
difference  in  design  or  installation  of  the 
various  systems.” 

Mr.  Randolph’s  comment  on  this  is  that, 
as  he  understands  it,  there  would  be  but 
little  difference  between  a  vacuum  steam 
system  and  an  ordinary  steam  system,  as 
regards  elasticity  of  the  heating  medium 
and  that,  after  all,  is  the  basic  reason  why 
hot  water  seems  to  excel  for  industrial 
heating. 

Herbert  Foltz  mentions  his'  limited  ex¬ 
perience  in  the  field  of  industrial  plant  heat¬ 
ing,  but  states  that  in  his  case,  the  practice 
of  installing  steam  heating  systems  in  such 
plants  is  generally  due  to  directions  to  keep 
the  initial  cost  of  the  building  within  pre¬ 
scribed  limits. 

John  Gormly  writes:  “No  system  of  heat¬ 
ing  compares  with  water  circulation  when 
properly  installed.”  Arthur  Peabody  writes 
that  his  department  is  using  hot  water  in 
the  Wisconsin  State  institutions,  heated  at 
each  building  by  the  general  steam  distri¬ 
bution  system.  This,  he  adds,  avoids  cir¬ 
culating  hot  water  over  extensive  areas. 

W.  B.  Graves  states  that  there  is  posi¬ 
tively  no  question  regarding  the  value  of 
water  heating  for  either  residences  or  large 
factory  buildings  over  steam  heating.  He 
cites  the  case  of  the  Western  Electric  plant, 
in  Hawthorne,  Ill.,  w'here  forced  circulation 
water  heating  system  replaced  a  steam  system. 
This  plant,  he  states,  during  a  period  of 
five  or  six  years,  showed  savings  of  many 
thousands  of  dollars  every  year  in  fuel  alone. 
Similiar  expressions  were  made  by  D.  H. 


Cuyler,  G.  H.  Blackall,  Holyoke  Davis,  Le- 
land  Stanford  Kemnitz,  James  Burke,  and 
J.  Monroe  Hewlett. 

Walter  E.  Gillham  endorses  the  practice 
of  heating  with  water,  but  points  out  that 
in  southern  climates,  where  heat  is  needed 
only  in  the  morning  and  late  afternoon,  hot 
water  is  slow  to  heat  up  and  takes  too  long 
to  cool  off.  .\lso  when  extensions  are  made 
to  plants,  there  is  likely  to  be  trouble.  Mr. 
Randolph's  comment  on  this  latter  point  is 
that  “if  the  original  equipment  has  been 
properly  laid  out,  I  find  there  is  no  diffi¬ 
culty  in  making  additions,  as  piping  can  be 
run  either  up  or  down  without  drainage 
provisions,  as  is,  of  course,  necessary  with 
steam  systems.” 

Warren  J.  Davis  writes  in  favor  of  water 
heating,  as  does  F.  F.  \’an  Tuyl,  and  the 
Webster  Cigar  Company. 

F.  D.  Mensing.  commenting  on  the  point 
of  mildness  and  healthfulness,  maintains  that 
this  can  be  obtained  by  either  hot  water, 
blown  air,  or  steam.  He  also  makes  the 
point  that  the  best  condition  of  air  for  health, 
as  has  been  brought  out  by  the  S.  H.  & 
\’.  E.  Research  Laboratory,  will  never  be 
obtained  by  the  use  of  radiation  alone. 

Regarding  elasticity  of  operation,  he  states 
that  this  can  also  be  maintained  by  ventila¬ 
tion  and  steam.  Regarding  facility  of  in¬ 
stallation,  he  speaks  of  cases  where  ventilat¬ 
ing  systems  have  been  installed  much 
cheaper  and  much  easier  than  could  hot 
water.  Economy  of  fuel  he  believes,  depends 
entirely  upon  the  type  of  building  and  other 
considerations.  Summing  up  his  opinions,  he 
states  that  the  type  of  heating  system  to  be 
installed  varies  with  the  structure,  the  ma¬ 
terial  to  be  manufactured,  the  layout  of  the 
plant  (topographical),  money  available,  and 
numerous  other  considerations. 

.\lbert  Kahn  writes  that  in  nearly  all  cases 
water  heating  systems  are  installed  in  build¬ 
ings  designed  by  his  office  where  the  height 
is  not  excessive.  Finally  Bonn  Barber  and 
Professor  Howell  M.  Gano,  express  their 
preference  for  hot  water. 

Henry  H.  Kendall  brings  up  the  point 
that  with  hot  water,  it  is  not  so  easy  to 
quickly  change  the  temperature  when  the 
building  becomes  overheated.  Mr.  Ran¬ 
dolph’s  comment  on  this  is  that  it  is  also 
true  that  in  the  case  of  hot  water  over¬ 
heating  very  seldom  occurs. 

The  letter  from  the  English  correspondent, 
D.  M.  Nesbitt,  must  have  come  as  a  shock 
because  instead  of  endorsing  the  prevailing 
English  practice  of  heating  with  hot  water, 
Mr.  Nesbitt  presented  a  detailed  argument 
in  favor  of  steam,  particularly  the  Nuvac- 
uumette  system  which  his  company  controls. 


Practical  Considerations  in  the  Opera¬ 
tion  of  Central  Heating  Plants 

Responding  to  a  question,  propounded  by 
Power  Plant  Engineering,  of  Chicago,  as  to 
what  conditions  are  necessary  to  make  the 
proposition  of  supplying  central  heat  profit¬ 
able,  some  interesting  replies  are  published 
from  J.  H.  Walker,  superintendent  of  central 
heating,  Detroit  Edison  Co.,  Detroit,  Mich.; 
R.  D.  DeWolf,  chief  operating  engineer, 
Rochester  Gas  &  Electric  Corporation,  Ro¬ 
chester,  N.  Y. ;  and  D.  S.  Boyden,  superin¬ 
tendent  steam  heating  service  department. 
The  Edison  Electric  Illuminating  Co., 
Boston,  Mass. 

Mr.  Walker,  after  referring  to  the  advan¬ 


tages  of  utilizing  the  heat  now  wasted  to 
the  atmosphere  in  electrical  generating  plants, 
notes  what  he  terms  the  underlying  obstacle 
to  the  success  of  central  heating  enterprises 
which  is,  broadly  speaking,  the  close  com¬ 
petition  offered  by  the  isolated  heating  plant. 
The  relative  simplicity  of  producing  heat 
upon  the  premises,  at  perhaps  as  low  a 
cost  as  when  furnished  by  an  outside  source, 
often  impels  a  man  to  operate  his  own 
boiler  plant. 

“Many  ventures  in  the  central  heating 
field.”  states  ^Ir.  Walker,  “have  been  unsuc¬ 
cessful  because  of  failure  to  foresee  the 
development  which  has  taken  place  and  is 
still  proceeding  in  the  electrical  industry. 
Small  plants  whose  exhaust  steam  \vas  used 
for  heating  has  been  absorbed  by  large 
power  systems  and  their  generating  units 
shut  down  and  the  enforced  continuation  of 
the  heating  service  on  a  live  steam  basis  has 
been  disastrous.  Central  heating  should 
not  be  undertaken  from  a  generating  i)lant 
which  may,  under  any  probable  future  con¬ 
ditions,  be  robbed  of  its  electric  load.” 

Mr.  DeWolf  points  out  that  in  the  com¬ 
bination  of  the  heating  business  with  the 
electric  business,  there  are,  generally  speak¬ 
ing,  three  stages;  financial;  common  man¬ 
agement,  where  the  heating  company  be¬ 
comes  a  department  of  the  parent  company, 
although  there  is  no  physical  combination 
of  the  plants;  and  common  management  and 
physical  combination  of  the  plant  and  other 
fi.xed  assets. 

Mr.  DeWolf  points  out  the  advantages  to 
to  gained  where  conditions  permit  of  the 
actual  physical  combination  of  the  plants. 
.\s  he  states,  the  ideal  situation  would  be 
one  in  which,  through  the  combination  of 
the  electrical  and  heating  load,  the  boiler 
would  normally  be  operating  at  or  near  the 
point  of  maximum  efficiency,  say,  150%  of 
rating.  .Attention  is  also  directed  to  the 
fact  that  where  a  plant  is  especially  de¬ 
signed  to  carry  a. ^combined  electrical  and 
heating  load,  it  can  be  built  at  a  materially 
lo%ver  cost  than  that  of  two  separate  plants. 
He  concludes  with  the  Statement  that  “with 
a  rate  system  based  on  actual  costs,  there 
should  be  no  question  about  the  advisibility 
of  combining  the  electrical  and  heating  loads 
when  the  heating  load  is  of  such  a  character 
as  to  combine  with  the  electric  load  to  ad¬ 
vantage  and  where  the  investment  in  the 
distributing  system  is  not  excessive.” 

Mr.  Boyden,  at  the  outset,  points  to  the 
fact  that  to-day  we  find  central  heating 
plants  used  in  practically  all  large  public 
and  privately-owned  institutions,  railroad 
terminals  and  industrial  properties.  In 
many  of  these  cases  the  central  plant  was 
installed  to  replace  a  number  of  small  iso¬ 
lated  plants  at  a  great  expense  for  invest¬ 
ment  and  replacement.  The  district  heating 
business,  he  adds,  has  a  distinct  advantage 
in  that  it  may  select  the  area  in  which  it 
will  supply  its  steam  and  fix  the  prices 
which  shall  be  charged.  Mr.  Boyden  em¬ 
phasizes  the  necessity  of  selecting  logical 
areas,  of  making  conservative  estimates,  of 
obtaining  suitable  rates  and  of  providing 
adequate  financing.  “The  fundamental  ad¬ 
vantage  of  district  heating,”  he  states,  “is 
certainty  of  service  and  convenience  and  it 
it  not  necessary  that  this  service  compete 
with  the  actual  operating  cost  of  the  iso¬ 
lated  plant.” 
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New  Fuel-Oil  Rules  For  New  York  City 

Amendments  Adopted  by  the  Board  of  Standards  and  Appeals,  Dealing  with  the  Construetion 
and  Installation  of  Oil-Burning  Equipment  and  Storage  and  Use  of  Fuel-Oil 


Following  are  the  requirements  incorporated  in 
the  amended  fuel-oil  rules  which  were  finally  adopted 
January  18,  1924,  by  the  New  York  City  Board  of 
Standards  and  Appeals.  These  rules  are  now  in  effect. 

Fuel-oil  is  defined  in  these  rules  as  any  liquid  or 
mobile  mixture,  substance  or  compound  derived  from  or 
including  petroleum,  which  does  not  emit  an  inflam¬ 
mable  vapor  below  135°  F.,  when  tested  in  a  Tagliabue 
or  Pensky-Martens  closed  cup  tester.  Such  oil  is  classi¬ 
fied  as  either  Grade  A  or  Grade  B  fuel-oil. 

Grade  A  fuel-oil  is  that  which  shows  a  minimum  flash 
point  of  not  less  than  150°  F. ;  Grade  B  fuel-oil  is  that 
which  shows  a  flash  point  of  not  less  than  135°  F 

Grade  A  Fuel-Oil 

Grade  A  fuel-oil,  to  be  used  for 
commercial,  heating  and  power  pur¬ 
poses,  must  at  all  times  be  con¬ 
tained  in  metal  tanks  with  all  open¬ 
ings  or  connections  through  the 
tops  of  the  tanks.  In  all  buildings 
fuel-oil  storage  tanks  must  be  bur¬ 
ied  below  the  floor  of  the  lowest 
story,  except  under  extraordinary 
conditions.  Along  the  line  of  sub¬ 
ways  no  tank  may  be  placed  within 
20  ft.  of  the  wall  separating  the 
building  from  the  subway.  If  prac¬ 
tical,  tanks  must  be  placed  in  a 
lower  position  than  the  roadbed  of  the  subway. 

LOCATION  AND  CAPACITY  OF  TANKS  FOR 
GRADE  A  FUEL-OIL 

When  tanks  are  to  be  placed  inside  buildings  above 
ground,  they  must  be  placed  in  an  enclosure,  the  walls, 
floor  and  roof  of  which  shall  be  of  reinforced  concrete 
not  less  than  8  in.  thick,  or  12  in.  of  masonry,  and  of 
dimensions  6  in.  greater  on  all  sides  than  the  outside 
dimensions  of  the  tank.  The  walls  of  the  enclosure  are 
to  be  carried  up  at  least  1  ft.  above  the  tank  and  roofed 
over  with  reinforced  concrete  or  similar  construction 
capable  of  sustaining  a  load  of  300  lbs.  per  square  foot. 
The  roof  of  every  enclosure  must  have  a  manhole  with 
fireproof  cover,  properly  weighted,  but  not  fastened, 
placed  immediately  above  the  manhole  in  the  top  of  the 
tank.  A  space  of  at  least  2  ft.  must  be  maintained  be¬ 
tween  the  top  of  the  roof  of  the  enclosure  and  the  ceiling 
immediately  above. 

The  space  surrounding  the  tank  formed  by  the  en¬ 
closure  walls  and  roof  must  be  cbmpletely  filled  with 
dry  sand  or  earth,  well  tamped.  Not  more  than  one  tank 
can  be  placed  in  an  enclosure  and  in  non-fireproof  or 
frame  buildings,  the  total  storage  capacity  of  the  tanks 
shall  not  exceed  5,000  gal.,  except  that  where  tanks 
properly  enclosed  or  covered  are  located  in  a  fireproof  or 
detached  room  which  is  cut  off  from  the  rest  of  the  build¬ 
ing  vertically  and  horizontally  and  if  such  room  is  ade¬ 
quately  ventilated  to  the  outside  air,  the  total  storage 


capacity  may  be  as  high  as  50,000  gal.,  with  an  indi¬ 
vidual  tank  capacity  not  exceeding  20,000  gal. 

TANKS  INSIDE  BUILDINGS  BELOW  GROUND 

When  tanks  are  to  be  placed  inside  buildings  below  the 
ground,  their  capacity  may  be  increased  100%  over  the 
figures  given  above.  Care  must  be  taken  to  bury  tanks 
below  the  level  of  any  piping  to  which  they  may  be  con¬ 
nected,  with  the  tops  of  the  tanks  not  less  than  2  ft. 
below  the  surface  of  the  ground.  In  lieu  of  the  2-ft. 
cover  of  earth,  tanks  may  be  buried  under  12  in.  of 
earth,  well  tamped,  covered  with  at  least  6  in.  of  con¬ 
crete  which  shall  extend  at  'leavst  1  ft.  beyond  the  hori¬ 
zontal  outline  of  tanks  in  all  direc¬ 
tions.  Where  necessary  to  prevent 
floating,  tanks  must  be  securely  an¬ 
chored. 

Tanks  must  be  set  on  concrete  or 
metal  cradles  placed  on  a  Arm  foun¬ 
dation  and  surrounded  with  soft 
earth  or  sand.  Tanks  must  be  com¬ 
pletely  encased  with  6  in.  of  con¬ 
crete  where  soil  conditions  require. 

VERTICAL  TANKS  OUTSIDE  OF  BUILD¬ 
INGS  ABOVE  GROUND 

For  the  installation  of  tanks  out¬ 
side  of  buildings  above  ground, 
where  they  are  of  the  vertical  type 
of  150,000  gal.  capacity  or  less,  the  tanks  must  be  not 
less  than  l^A  tank  diameters  and  in  no  case  less  than  10 
ft.  from  the  line  of  adjoining  property,  or  the  nearest 
building  or  adjacent  tank.  Where  such  conditions  now 
exist,  it  is  provided  that  a  fire  wall  shall  be  built  to  a 
height  at  least  2  ft.  above  that  of  the  highest  tank,  com¬ 
pletely  separating  the  tanks  for  their  full  diameters  or 
lengths.  Firm  foundations  must  be  provided,  with  sup¬ 
ports  of  fireproof  materials.  All  tanks  should  be  elec¬ 
trically  grounded. 

TANKS  OUTSIDE  OF  BUILDINGS  BELOW  GROUND 

Tanks  placed  outside  of  buildings  below  ground  must 
be  buried  below  the  level  of  any  piping  to  which  they 
may  be  connected,  with  the  tops  of  the  tanks  not  less 
than  2  ft.  below  the  surface  of  the  ground,  or,  in  lieu 
of  this  earth  covering,  they  may  be  buried  under  12  in. 
of  earth,  covered  by  at  least  6  in.  of  concrete  which  shall 
extend  at  least  1  ft.  beyond  the  horizontal  outline  of 
tanks  in  all  directions.  Where  necessary  to  prevent  float¬ 
ing,  tanks  must  be  securely  anchored.  Tanks  must  be 
set  on  concrete  or  metal  cradles  on  a  Arm  foundation  and 
surrounded  with  soft  earth  or  sand,  well  tamped.  Where 
soil  conditions  require,  tanks  must  be  completely  encased 
with  6  in.  of  concrete. 

MATERIAL  AND  CONSTRUCTION  OF  TANKS  FOR 
GRADE  A  FUEL-OIL 

Detailed  rules  are  included  covering  the  material  and 
i-onst  motion  of  tanks  for  the  storage  of  Grade  A  fuel- 


Commenting  upon  the  new  fuel- 
oil  rules  adopted  for  New  York  City, 
Chairman  W.  E.  Walsh,  of  the  Board 
of  Standards  and  Appeals,  writes: 
“The  rules  have  been  rearranged  so 
as  to  specify  more  particularly  the 
requirements  for  Grade  A  and  Grade 
B  fuel-oil  under  separate  headings. 
The  use  of  welded  tanks  is  permitted 
and  specifications  as  to  the  construc¬ 
tion  of  tanks  have  been  incorporated. 
Also  the  use  of  Grade  B  fuel-oil, 
under  certain  restrictions,  in  multi¬ 
family  houses,  has  been  permitted.” 
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oil.  These  rules  apply  to  both  cylindrical  tanks  (ex¬ 
cept  vertical  tanks  located  outside  of  buildings  above 
ground),  rectangular  tanks,  vertical  storage  tanks  lo¬ 
cated  outside  of  buildings  above  ground,  and  welding. 

All  tanks  for  the  storage  of  fuel-oil  must  be  built  of 
steel  plates  made  by  the  open-hearth  process  and  known 
to  the  trade  as  tank  steel.  The  thickness  of  steel  re¬ 
quired  and  the  size  and  spacing  of  rivets  must  be  as 
stated  in  the  table  given  in  the  rules.  If  rectangular 
tanks  are  used,  they  must  be  built  of  the  same  quality 
of  steel  plates  as  specified  for  cylindrical  tanks  and  must 
have  a  thickness  of  steed  of  not  less  than  5/16  in.  Cor¬ 
ners  may  be  made  up  by  bending  the  plates  or  by  the  use 
of  angles  at  the  builder’s  option. 

The  rules  regarding  welding  provide  that  all  welded 
seams  of  ])lates  shall  be  lapped  or  butted.  When  the 
joint  is  lapped,  the  sheet  must  be  lapped  not  less  than 

in.  and  welded  both  inside  and  out.  Where  a  butt 
joint  is  used,  it  must  be  of  the  90°  double-V  type,  welded 
both  inside  and  out  and  reinforced  to  a  total  thickness 
of  at  least  1(4  times  the  plat('  thickness.  Where  tanks 
are  made  up  of  two  or  more  rings  the  welded  longitud¬ 
inal  joints  of  adjaci'iit  sections  shall  break  joints.  At 
no  j>oint  of  a  butt  girth  joint  shall  the  sheet  on  one  side 
be  oll'set  w  ith  the  sheet  on  the  other  side  in  excess  of 
one-half  the  thickness  of  the  plate.  All  butt  girth  joints 
shall  l)e  welded  inside  and  out  and  reinforced  to  at  least 
one  and  one-half  times  the  plate  thickness,  except  that 
for  tanks  of  1100  gal.  capacity  or  less  and  not  over  48 
in.  diameter,  in  which  they  may  be  of  the  same  construc¬ 
tion  as  the  head  seams,  for  which  rules  are  given. 

For  rust  proofing,  it  is  provided  that  all  tanks  must 
be  thoroughly  coated  on  the  outside  with  tar  asphaltum 
or  other  suitable  rust-resisting  material.  Where  soil 
contains  corrosive  substances,  special  protection  may 
be  required.  Care  must  be  taken  not  to  coat  the  tanks 
until  after  the  necessary  tests  have  been  made. 

All  tanks  must  be  vented.  In  this  connection  it  is 
provided  that  an  open,  galvanized-iron  vent  pipe  without 
trap  and  draining  to  the  tank  shall  be  provided  for  each 
tank.  The  lower  end  of  the  vent  pipe  must  not  extend 
through  the  top  of  the  tank  more  than  1  in.  Where  a 
battery  of  tanks  designed  to  hold  the  same  class  of 
liquids  is  installed,  vent  pipes  may  be  run  into  a  main 
header.  Connections  to  the  header  must  be  not  less 
than  1  ft.  above  the  level  of  the  top  of  the  highest  reser¬ 
voir  from  which  the  tanks  may  be  filled.  The  main  vent 
pipe  from  the  header  must  be  screened.  The  main 
vent  pipe  and  header  must  be  of  an  area  equal  to  the 
aggregate  area  of  the  vent  pipes  connected  thereto. 
Vent  openings  shall  be  screened  by  40-mesh  non-corrod- 
ible  wire  screen  and  shall  be  of  sufficient  area  to  permit 
proper  inflow  of  liquids  during  the  filling  operation  and 
2  in.  in  diameter  on  all  tanks  above  1100  gal.  capacity, 
and  in  no  case  to  be  less  than  I14  in.  in  diameter. 

Vent  pipes  must  be  provided  with  weather-proof  hoods 
and  terminate  outside  the  building  above  the  street  sur¬ 
face,  not  less  than  6  in.  nor  more  than  12  ft.  above  the 
fill  pipe.  Such  vent  outlet  shall  not  be  located  within  3 
ft.  in  any  direction  of  a  w'indow  or  other  opening,  or  an 
exterior  stairway,  or  fire  escape,  nor  shall  vent  pipes  be 
placed  in  elevator  or  dumb-waiter  shafts,  or  in  an  en¬ 
closed  port. 

If  compelled,  because  of  structural  conditions,  to  carry 


the  vent  outlet  higher  than  12  ft.  above  the  fill  box,  and 
if  the  fill  box  lines  are  connected  to  tank  trucks  by  tight 
connections  and  filled  by  pressure,  a  1-in.  line  shall  be 
connected  to  tank  and  shall  parallel  the  fill  lines  and 
terminate  in  the  fill  box  with  unthreaded  end.  A  check 
valve  shall  be  installed  in  the  line  so  as  to  permit  ex¬ 
cess  oil  in  the  tank  to  flow  to  the  fill  box  and  shall  be 
so  set  as  to  prevent  the  passage  of  vapor  to  the  street. 

Manhole  covers  may  be  of  cast-iron,  cast-steel  or  of 
the  same  material  as  used  in  the  construction  of  the 
tanks.  On  tanks  placed  inside  buildings,  the  manhole 
shall  be  bolted  or  otherwise  secured  to  the  tank  and  made 
gas-tight.  All  tanks  over  1100  gal.  capacity  shall  be 
provided  with  a  manhole  of  at  least  11  in.  x  6  in. 

EXCLOSL'HE  AND  PROTECTION  OF  TANKS  FOR 
GRADE  A  FUEL-OIL 

Above-ground  storage  tanks  must  be  protected  by  an 
embankment  or  a  dike.  Such  protection  shall  have  a 
capacity  of  not  less  than  li/^  times  the  capacity  of  the 
tank  so  surrounded,  and  shall  be  at  least  4  ft.  high,  but 
in  no  case  higher  than  (4  the  height  of  the  tank  when 
the  height  of  the  tank  exceeds  16  ft. 

Embankment  or  dikes  shall  be  made  of  earthwork, 
with  clay  core;  masonry  or  impervious  reinforced  con¬ 
crete.  Earthwork  embankments  must  have  a  flat  section 
at  top  of  not  less  than  3  ft.  and  a  slope  of  at  least  l(/2 
to  1  on  both  sides.  Concrete  or  masonry  dikes  shall  be 
designed  as  to  safely  carry  the  entire  volume  of  the  oil 
in  the  tank  so  surrounded. 

Embankments  or  dikes  must  be  continuous  and  un¬ 
pierced.  Piping  must  be  carried  over  or  under  them  in 
such  a  manner  as  not  to  inte’rfer  with  the  efficiency  of 
the  enclosure. 

Fire-extinguishing  equipment  must  be  provided  for 
every  tank  with  a  capacity  of  over  5,000  gal.  inside  of 
buildings  and  10,200  gal.  outside  of  buildings,  this  equip¬ 
ment  to  consist  of  a  system  of  steam  pipes,  blanketing 
gas  or  other  approved  system  for  use  in  case  of  fire. 
When  steam  is  used,  the  steam  supply  pipe  shall  be  not 
less  than  (4  in.  in  size.  The  boilers  shall  be  conveniently 
located  and  the  steam  to  the  extinguisher  lines  shall  be 
controlled  by  easily  accessible  valves. 

Near  each  boiler  of  fuel-oil  burning  equipment  there 
shall  be  kept  ready  for  use  a  hand  fire  extinguisher  of 
not  less  than  2  quarts  capacity  suitable  for  extinguishing 
oil  fires. 

Tests  of  tanks  are  provided  for.  Those  inside  of  build¬ 
ings  or  outside  below  ground  must  withsta'nd  a  hydro¬ 
static  test  for  at  least  30  min.  and  show  no  leaks.  The 
hydrostatic  test  pressure  shall  be  not  less  than  30  lbs. 
per  square  inch  for  welded  tanks,  nor  less  than  25  lbs. 
per  square  inch  for  riveted  tanks.  For  horizontal  tanks 
outside  above  ground,  the  hydrostatic  test  pressure  is 
fixed  at  25  lbs.  per  square  inch  and  the  duration  of  test 
30  min. 

Vertical  tanks  outside  of  buildings  above  ground,  hav¬ 
ing  a  cover  of  lighter  material  than  that  of  the  sides 
of  the  tank  must  withstand  a  head  of  water  equal  to  that 
of  the  depth  of  the  tank. 

Tests  are  to  be  conducted  in  the  presence  of  a  repre¬ 
sentative  of  the  Fire  Commissioner  and  the  contractor 
is  to  furnish  all  the  equipment  necessary  for  conducting 
the  tests.  Access  to  the  inside  and  outside  of  tanks 
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must  he  maintained  until  the  necessary  tests  are  com¬ 
pleted. 

Welded  tanks  must  be  subjected,  during  the  tests,  to  a 
thorough  hammer  or  impact  test. 

PIPING  FOU  GRADE  A  FUEL-OIL 

Piping  is  to  be  run  as  directly  as  possible,  without 
sags  and  shall  be  laid  so  that,  where  practicable,  pipes 
shall  pitch  toward  the  supply  pipe  without  traps.  Pumps, 
however,  may  be  located  below  the  top  of  the  oil  storage 
tank  or  tanks  where  heavy  oil  is  used  having  a  gravity 
of  not  more  than  18°  Baume  and  where  the  top  of  the 
tank  or  tanks  is  not  more  than  10  ft.  above  the  pump 
or  pumps.  Provision  must  be  made  in  the  piping  in¬ 
stallation  for  expansion,  contraction,  jarring  and  vibra¬ 
tion.  Cross  connections  permitting  gravity  flow  from 
one  tank  to  another  are  prohibited.  Pipes  conveying 
oil,  if  laid  inside  a  building,  shall  be  either  buried  or  ex¬ 
posed  to  view.  Where  piping  is  exposed,  it  shall  be 
easily  accessible  for  inspection  at  all  times  and  protected 
against  injury.  Exposed  piping  shall  he  hung  or  sup¬ 
ported  on  fireproof  materials  to  prevent  falling  in  case 
of  fire.  Piping  laid  below  ground  or  subject  to  corro¬ 
sion  must  he  protected. 

All  piping  must  he  of  standard  full  weight  brass, 
wrought-iron  or  steel,  for  working  pressures  less  than 
100  lbs.;  for  working  pressures  above  100  lbs.,  extra¬ 
heavy  seamless  drawn  tubing  and  drop-forge  fittings  must 
be  used.  Xo  pipe  less  than  I/2  in.  inside  diameter  will 
be  permitted.  All  connections  must  be  tight  and  have 
well-fitted  joints.  Hose  and  coupling.s,  where  used  in 
connection  wdth  mechanical  burners,  must  be  capable 
of  withstanding  a  pressure  equal  to  the  piping  to  which 
it  is  connected  and  shall  be  constructed  of  fire-resisting 
materials.  Hose  must  be  no  longer  than  necessary. 

Tests  at  a  hydrostatic  pressure  of  not  less  than  150 
lbs.  per  square  inch  must  be  made  of  piping  for  systems 
with  working  pressures  under  100  lbs.,  after  installation. 
Where  the  working  pressure  exceeds  100  lbs.,  the  hydro¬ 
static  pressure  for  the  test  must  be  not  less  than  l^A 
times  the  maximum  w'orking  pressure.  The  maximum 
working  pressure  must  be  noted  on  the  plans.  In  each 
case  the  tests  are  to  continue  30  minutes. 

Automatic  pressure  relief  valves  must  be  provided  for 
all  piping  or  heaters  which  can  be  separated  from  the 
source  of  supply  and'  in  which  a  dangerous  pressure  can 
be  generated,  either  by  the  action  of  the  puni])  or  by 
steam.  Such  relief  valve  must  discharge  into  the  stor¬ 
age  tank  or  into  the  suction  line,  provided  there  are  no 
shut-off  valves  in  the  suction  line  between  the  pres¬ 
sure-relief  valve  discharge  connection  and  the  storage 
tank.  Xo  valves  can  be  installed  in  the  safety  valve 
lines.  In  addition,  an  automatic  by-pass  valve  of  size 
equivalent  to  that  of  the  discharge  line  must  be  installed 
between  each  pump  and  the  first  discharge  shut-off  valve. 
The  automatic  by-})ass  valve  must  discharge  into  the 
suction  line  near  the  pump,  or  into  the  storage  tank,  as 
described  above.  Care  must  be  taken  in  the  design  of 
the  setting  mechanism  to  prevent  the  complete  closing 
of  the  valve. 

A  separate  fill  pipe  must  be  provided  for  each  fuel-oil 
tank  and  care  must  be  taken  to  keep  the  fill  pipes  as  far 
as  possible  from  any  building  opening.  The  receiver  ter¬ 
minal  of  each  fill  pipe  must  be  located  in  a  tight  metal 


box  or  casing  provided  with  means  for  locking.  The 
delivery  terminal  is  to  be  connected  through  the  top 
of  the  tank.  A  trap  or  seal  for  each  fill  pipe  must  be 
provided,  carried  within  4  in.  of  the  lowest  point  in  the 
tank.  Either  screwed  or  flanged  fittings  may  be  used  in 
making  up  the  fill  pipes. 

Return  lines  from  burners,  where  necessary,  shall  be 
not  less  than  the  diameter  of  the  supply  line  to  the 
burner.  These  lines  must  be  run  as  direct  as  ])ossible 
and  must  be  connected  into  the  suction  line  near  the 
pump  or  into  the  storage  tank.  Xo  oil  can  be  returned 
to  the  storage  tank  at  a  temperature  higher  than  140°  F. 

All  heating  to  reduce  viscosity  of  trade  A  fuel-oils  in 
storage  tanks  in  any  building  must  be  only  by  means  of 
hot  water  coils,  thermostatically  controlled  and  the  oil 
must  not  be  heated  above  140°  F. 

VALVES  AND  CONTKOI,  OF  FLOW  FOR  GRADE  A  FUEL-OII. 

Control  valves  at  the  burners  must  be  of  a  substantial 
type,  provided  with  a  stufiing  box  containing  a  remov¬ 
able  cupped  gland  designed  to  compress  against  the 
valve  stem  and  so  arranged  to  facilitate  removal.  Valves 
must  be  designed  to  clo.^se  against  the  supply  and  to 
prevent  withdrawal  of  the  stem  by  continued  operation 
of  the  hand  w'heel.  The  use  of  packing  which  may  be 
affected  by  oil  or  heat  is  prohibited. 

A  shut-off  valve  must  be  provided  on  both  sides  of 
each  strainer  in  the  discharge  and  suction  lines  near  each 
pump;  in  the  discharge  line  from  each  tank  as  near  the 
tank  as  practicable,  and  in  branch  lines  near  each  burner. 
An  outside  readily  accessible  valve  must  also  be  pro¬ 
vided  in  all  supply  lines  entering  buildings  from  tanks. 

A  test  well  or  gauging  device  must  be  installed,  so 
designed  to  prevent  the  escape  of  oil  or  vapor  within  the 
building.  The  top  of  the  well,  when  located  outside  of  a 
building,  must  be  sealed  and  kept  locked  when  not  in 
use. 

PUOirs  FOR  GRADE  A  FUEL-OIL 

All  pumps  must  be  of  standard  types  approved  by  the 
Board  of  Standards  and  Appeals.  They  must  be  in¬ 
stalled  in  duplicate  where  fire-protection  equipment  is 
dependent  on  the  use  of  fuel-oil  for  heating  or  steam. 
When  pumps  are  located  in  the  same  room  where'  burners 
are  installed,  remote  control  must  be  provided.  Bumps 
used  in  connection  with  outside  above-ground  storage 
tanks,  must  be  located  outside  embankment  walls,  and 
where  they  will  be  accessible  at  all  times,  even  if  the 
oil  in  the  tank  or  reservoir  should  be  on  fire. 

Bumps  may  be  located  below  the  top  of  the  oil  storage 
tank  where  heavy  oil  is  used  having  a  gravity  of  not 
more  than  18°  Baume,  and  where  the  top  of  the  tank 
or  tanks  is  not  more  than  10  ft.  above  the  pump  or 
pumps. 

The  burner  mechanism  must  also  be  of  a  type  approved 
by  the  Board  of  Standards  and  Appeals. 

Thermometers  placed  in  thermometer  walls,  with 
screwed  top  connections,  must  be  installed  at  convenient 
and  prominent  positions  in  the  oil  supply  pipe  lines,  be¬ 
tween  the  service  tank  and  the  pumps,  and  also  betw(‘en 
the  pumps  and  the  burner,  to  indicate  the  temperature 
of  the  oil. 

Xo  fuel-oil  burning  plant,  using  Grade  A  fuel-oil. 
may  be  operated  unless  in  charge  of  a  person  holding  a 
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cfi-tificate  of  qualification  from  the  Police  Commissioner. 
Also,  a  permit  from  the  Police  Commissioner  is  required 
before  a  fuel-oil  system  can  be  operated  or  oil  placed  in 
the  system.  Plans  for  each  fuel-oil  system  must  be  sub- 
initted  to  the  Fire  Commissioner,  together  with  a  cer¬ 
tificate  of  the  Superintendent  of  Buildings,  indicating 
that  the  proposed  construction  of  the  enclosure  and  the 
location  of  the  tanks  is  in  accordance  with  the  require¬ 
ments  of  the  Building  Code  and  these  rules. 

Systems  fed  by  gravity  or  force  systems  are  prohibited 
where  Grade  A  fuel-oil  is  used. 

Gradef  B  Fuel  Oil 

Grade  B  fuel-oil  to  be  used  for  domestic  heating  pur¬ 
poses,  where  stored,  must  be  at  all  times  contained  in 
closed  metal  tanks.  Storage  tanks  shall  preferably  be 
buried  either  outside  of  a  building  or  below  the  lowest 
floor  level.  \Yhen  located  inside  of  a  building  and  on  the 
lowest  floor  level,  the  aggregate  capacity  of  such  storage 
tanks  shall  be  enclosed  in  4  in.  of  terra  cotta  or  8  in.  of 
approved  masonry. 

'flanks  must  be  buried  with  their  tops  not  less  than  2 
ft.  below  the  surface  of  the  ground  and  below  the  level 
of  any  piping  to  which  the  tanks  may  be  connected,  ex¬ 
cept  that,  in  lieu  of  the  2-ft.  earth  cover,  tanks  may  be 
buried  under  12  in.  of  earth  and  a  cover  of  reinforced 
concrete  at  least  6  in.  thick,  extending  at  least  1  ft. 
beyond  the  horizontal  outline  of  tank  in  all  directions; 
concrete  slab  to  be  set  on  a  firm,  well-tamped  earth 
foundation. 

Tanks  must  be  set  on  a  firm  foundation  and  surrounded 
with  soft  earth  or  sand.  Tanks  must  be  completely  en¬ 
cased  with  6  in.  of  concrete  where  soil  conditions  require. 
Their  capacity  must  not  exceed  1100  gal. 

Tanks  for  Grade  B  fuel-oil  must  be  constructed  in  ac¬ 
cordance  with  the  rules  for  Grade  A  tanks.  However, 
auxiliary  supply  tanks  of  60  gal.  or  less  capacity  may 
be  constructed  of  brass,  copper,  steel  or  wrought-iron  of 
not  less  than  No.  14  U.  S.  gauge.  Tanks  of  a  capacity 
of  over  60  gal.  and  not  more  than  550  gal.  must  be  con¬ 
structed  of  steel  not  less  than  3/16  in.  in  thickness. 

Tests  for  Grade  B  fuel-oil  tanks  are  to  be  made  with 
a  hydrostatic  pressure  of  not  less  than  25  lbs.  per  square 
inch  and  the  tests  are  to  continue  at  least  30  minutes. 

Auxiliary  tanks  for  Grade  B  fuel-oil  may  be  of  the 
gravity  type,  if  suitable  automatic  safeguards  to  prevent 
abnormal  discharge  of  oil  at  the  burner  are  provided. 
The  total  capacity  of  such  tank  or  tanks  in  any  building 
must  not  exceed  60  gal.  Such  tanks  cannot  be  located 
within  10  ft.  of  any  fire  or  flame  and,  where  practicable, 
shall  be  placed  at  an  interior  angle  of  the  cellar,  formed 
by  the  walls  of  the  building.  They  must  be  supported 
on  metal  frame  or  cradle  and  secured  by  2  x  %-in.  straps 
riveted  or  bolted  to  frame  an  dfastened  to  wall  of  build¬ 
ing  by  rigid  metal  braces. 

Gauging  devices  or  test  wells,  the  breakage  of  which 
would  permit  the  escape  of  oil  or  vapor  within  the  build¬ 
ing  are  prohibited.  The  top  of  the  well,  when  located 
outside  of  a  building,  must  be  sealed  and  kept  locked 
when  not  in  use. 

The  same  requirement  applies  for  the  oil-level  indi¬ 
cating  device  as  for  Grade  A  fuel-oil. 

Oil  pumps  used  for  supplying  oil  to  the  burners  must 
be  rigidly  fastened  in  place  and  secure  against  leaks.  Tn 


other  respects  they  must  be  of  approved  design,  as  for 
Grade  A  fuel-oil. 

Piping  for  Grade  B  fuel-oil  must  be  of  standard  full- 
weight  brass,  wrought-iron  or  steel.  The  supply  pipe 
must  be  not  less  than  in.  in  diameter,  iron  pipe  size. 
All  piping  is  to  be  buried  as  far  as  practicable.  All  con¬ 
nections  must  be  tight  and  have  well-fitted  joints.  Hose 
and  couplings,  where  used  in  connection  with  mechanical 
burners,  must  be  able  to  withstand  a  pressure  equal  to 
the  piping  to  which  they  are  connected  and  must  be 
constructed  of  fire-resisting  materials.  Hose  must  be 
no  longer  than  necessary. 

Tests  of  all  piping  after  installation  are  to  be  made 
with  a  hydrostatic  pressure  of  100  lbs.  per  square  inch. 

The  rules  for  fill  pipes  and  vent  pipes  follow  those  for 
Grade  A  fuel-oil  installations. 

Overflow  pipes  from  burners  and  auxiliary  tanks  must 
not  be  less  than  one  size  larger  than  the  supply  pipe. 

VALVES  AND  COXTROL  OF  FLOW  FOR  GRADE  B  FUEL-OIL 

Readily-accessible  valves  must  be  provided  near  each 
burner  and  in  the  suction  line  from  each  storage  tank. 
The  construction  of  these  valves  are  as  specified  for  Grade 
A  fuel-oil  installations.  A  remote  control  for  shutting 
off  the  supply  of  oil  to  the  burners  must  be  provided. 
Also  an  automatic  by-pass  valve  of  a  size  equivalent  to 
that  of  the  discharge  line  must  be  installed  between  each 
pump  and  the  first  discharge  shut-off  valve.  The  auto¬ 
matic  by-pass  valve  must  discharge  into  the  suction  line 
near  the  j)ump  or  into  the  storage  tank.  This  valve 
must  be  of  non-corrosive  material  and  designed  so  as  to 
prevent  its  complete  closing.  Automatic  by-pass  valves 
must  be  set  at  50%  above  the  maximum  working  pres¬ 
sure. 

Burners  must  be  of  standard  type  approved  by  the 
Board  of  Standards  and  Appeals  and  must  be  equipped 
with  an  overflow  attachment  to  shut  off  the  flow  of  oil 
to  prevent  flooding.  Automatic  systems  must  be  so  de¬ 
signed  that  the  flame  cannot  be  extinguished  by  opera¬ 
tion  of  the  automatic  control  valve.  A  pilot  light  of 
adequate  intensity  must  be  provided  in  each  combustion 
chamber,  so  arranged  as  not  to  be  easily  extinguished. 

REQUIREMENTS  FOR  HEATERS  AND  RANGES 

Stoves,  ranges,  warm-air  furnaces  ‘^or  other  devices” 
originally  designed  for  use  of  fuel  other  than  fuel-oil, 
cannot  be  used  in  connection  with  oil  burners  unless 
space  in  which  vapors  might  collect  are  adequately  vented. 
If  used,  they  must  be  of  such  construction  as  to  with¬ 
stand  the  maximum  temperature  of  which  the  oil-burn¬ 
ing  device  to  be  installed  is  capable.  No  damper  for 
closing  more  than  80%  of  the  effective  area  of  the  flue 
is  permitted  in  a  smoke  pipe  or  flue. 

No  combustible  material  may  be  stored  within  10  ft. 
of  a  furnace  door.  Any  woodwork,  wooden  lath  and 
plaster  partition  or  other  combustible  material  within 
4  ft.  of  the  sides  or  back,  or  8  ft.  from  the  front  of  the 
furnace  shall  be  covered  with  approved  plaster  board  or 
other  approved  incombustible  material.  Above  the  fur¬ 
nace  there  must  be  constructed  a  ceiling  consisting  of 
plaster  board,  covered  with  26  U.  S.  gauge  sheet  metal, 
or  %-in.  of  Portland  cement  plaster  on  metal  lath;  said 
ceiling  to  extend  4  ft.  beyond  the  sides  and  back  and  8 
ft.  from  the  front. 

Near  the  furnace  and  so  located  as  to  be  convenient 


THE  HEATING  AND  VENTILATING  MAGAZINE 


Tl 


for  use  in  emergency,  there  shall  be  provided  a  hand  fire 
extinguisher  of  an  approved  type  suitable  for  use  on  oil 
fires. 

The  rules  regarding  instruction  cards  and  regarding 
installation  are  the  same  as  for  Grade  A  fuel-oil  installa¬ 
tions.* 

tiik  use  of  okade  b  fuel-oil  is  permitted 

Grade  B  fuel-oil,  within  the  meaning  of  these  rules, 
shall  be  used  for  domestic  heating  in  buildings  occupied 
by  not  more  than  two  families.  In  buildings  with  more 
tlian  two  families  or  in  commercial  plants  a  Certificate 
of  Qualification  is  required.  For  buildings  occupied  by 
more  than  two  families  and  in  commercial  plants  the 
room  or  rooms  in  which  the  oil-conveying  piping  and 
equipment  is  installed  must  be  cut  off  from  the  rest  of 
the  building  by  fireproof  partitions,  while  the  ceilings 
and  floors  must  be  constructed  of  not  less  than  8  in.  for 
i)rick,  not  less  than  ff  in.  for  stone  or  cinder  concrete,  or 
hollow  blocks  of  terra  cotta,  concrete  or  gypsum,  and  not 


less  than  4  in.  for  stone  or  cinder  concrete,  if  properly 
reinforced  with  steel,  and  such  rooms  must  have  direct 
entrance  from  the  street  only,  and  must  be  adequately 
ventilated  direct  to  the  open  air. 

SYSTEMS  prohibited  WHERE  GRADE  B  FUEL-OIL  IS  USED 

The  use  of  auxiliary  tanks  between  pump  and  burner 
of  the  pressure  type  are  prohibited.  Systems,  fed  by 
gravity  between  the  storage  tank  and  the  pump,  or  force 
systems,  are  prohibited. 

USE  OF  GRADE  A  OR  GRADE  B  FUEL-OIL 

Every  device  and  apparatus  for  burning  Grade  B  fuel- 
oil  must  be  approved  by  the  Board  of  Standards  and  Ap¬ 
peals.  Oils  derived  from  or  including  petroleum  that 
have  a  flashpoint  below  135°  F.  cannot  be  used  as  a  fuel 
to  produce  heat  or  light.  However,  the  use  of  oil  stoves, 
oil  heaters  or  oil  lamps  commonly  used  for  household 
purposes,  which  employ  a  wick  to  absorb  such  oil  in  its 
combustion,  are  not  prohibited. 


University  of  Illinois  Short  Course  for 
Steamfitters  and  Plumbers 

The  short  courses  for  steamfitters  and 
plumbers,  consisting  of  lectures  and  demon¬ 
strations,  just  concluded  at  the  University 
of  Illinois,  College  of  Engineering,  Urbana, 
Ill.,  met  with  even  greater  success  this  year 
than  last  year  when  the  courses  were  in¬ 
augurated.  The  attendance  increased  from 
126  to  209. 

The  courses  are  said  to  be  the  only  ones 
of  their  kind  in  the  world  and  those  who 
attended  were  unanimous  in  asserting  their 
great  value.  Several  professors  of  the  uni¬ 
versity’s  faculty  gave  their  services  without 
pay  both  years. 

Among  the  courses  offered  which  were  of 
particular  interest  to  heating  men  were  the 
following : 

Water  heating  system:  test  of  a  hot- 
water  radiator  with  flow  and  return  riser 
operating  as  in  practice.  A  glass  section 
was  installed  in  the  riser  for  observation 
purposes.  The  amount  of  heat  given  off 
by  the  radiator  was  measured,  as  well  as 
the  velocity  and  weight  of  water  flowing  in 
the  system.  This  course  was  conducted  by 
Professor  F.  E.  Giesecke. 

Professor  A.  C.  Willard  conducted  a 
course  on  the  flow  of  steam  and  water  in 
heating  systems,  demonstrating  the  flow  of 
steam  and  water  in  a  one-pipe  heating  sys¬ 
tem  to  determine  the  critical  velocity  at 
which  the  steam  picks  up  the  water  of  con¬ 
densation  and  carries  it  back  to  the  radiator. 

Radiator  tests  were  conducted  by  Pro¬ 
fessor  W.  H.  Sevems  to  show  the  effect  of 
bronzing  a  black-iron  or  rusty  radiator,  and 
also  to  show  the  relative  value  of  the  newer 
type  of  radiation,  as  compared  with  the 
usual  standard  type. 

“Heat  Losses  from  Various  Surfaces” 
formed  the  subject  of  a  course  conducted 
by  Professor  V.  S.  Day  and  another  course, 
under  the  direction  of  Professor  A.  P. 
Kratz,  dealt  with  steam  heating  boiler  tests. 

Under  hydraulics,  pipe  friction,  measure¬ 
ments  •  of  water,  pump  tests,  pipe  thawing, 


meter  te.sts  and  household  and  municipal 
water  supply  and  sewage  disi)osal  were 
discussed. 


New  York’s  Coal  Economy  Show 

A  liberal  education  in  the  practice  of 
economy  through  the  use  of  the  smaller 
sizes  of  anthracite  coal  is  provided  in  the 
Coal  Economy  Show,  now  in  progress  at 
13-15  East  45th  Street,  New  York.  The 
object  of  the  exhibition,  which  is  being 
given  under  the  auspices  of  the  General 
Committee  of  Anthracite  Operators,  is  to 
demonstrate  the  advantages  of  using  the 
smaller  and  cheaper  sizes  of  anthracite  for 
heating  purposes.  Several  types  of  furnaces 
and  grates,  designed  to  bum  the  lower-priced 
coal,  are  shown.  In  addition,  a  motion- 
picture  illustrating  the  development  of  the 
anthracite  industry,  from  the  formation  of 
the  coal,  ages  ago,  down  to  its  preparation 
for  market,  is  shown  every  day  at  12:30  and 
4:00  p.  m.  There  is  also  an  interesting  ex¬ 
hibition  of  photographs  showing  features  of 
interest  in  the  anthracite  region. 

.Among  the  exhibitors  at  the  show  are: 
Coal  Economies,  Inc.,  Philadelphia;  Greely 
Fuel  &  Engineering  Corporation,  New  York, 
exhibiting  the  Greely  stoker;  Domestic  Stok¬ 
er  Co.,  New  York,  exhibiting  the  Electric 
Furnace  Man;  Williamson  Heater  Co.,  Cin¬ 
cinnati,  O. ;  Pyramid  Iron  Products  Cor¬ 
poration,  New  York,  exhibiting  the  Pyramid 
grate;  Molby  Boiler  Co.,  New  York,  exhibit¬ 
ing  the  Molby  magazine-feed  boilers;  L.  J. 
Wing  Mfg.  Co.,  New  York,  e.xhibiting  Wing 
forced  draft  blowers;  Economy  Grate  & 
Equipment  Co.,  New  York,  e.xhibiting  the 
Economy  water-cooled  grate  installed  in  an 
Ideal  seven-section  48-in.  boiler;  the  Culm 
Bum  Equipment  Co.,  represented  by  Wolff 
&  Munier,  New  York,  exhibiting  the  Culm 
Burn  grate;  Standard  Heater  Co.,  Williams¬ 
port,  Pa.,  exhibiting  the  Spencer  magazine- 
feed  boiler;  and  the  Minneapolis  Heat  Regu¬ 
lator  Co.,  Minneapolis,  Minn.,  exhibiting 
the  Minneapolis  line  of  heat-control  devices. 


Practical  Use  of  the  Earth  as  a 
Source  of  Heat 

Incidental  to  a  report  prepared  for  tlie 
Bureau  of  Mines  by  Dr.  Thomas  T.  Read, 
of  the  Department  of  Interior,  on  the  cool¬ 
ing  of  air.  Dr.  Read  states  he  does  not  be¬ 
lieve  it  will  be  practicable  to  obtain  steam 
power  from  the  heated  center  of  the  earth. 
While  granting  that  a  region  of  high  tem¬ 
perature  would  be  reached,  at  a  distance 
say  of  five  miles  below  the  surface  of  the 
earth.  Dr.  Read  has  concluded  that  the 
chief  difficulty  would  be  not  the  cost  of 
penetrating  to  so  great  a  depth  (though  a 
shaft  five  miles  deep  would  cost  $5,000,000 
or  more),  but  the  fact  that  the  amount  of 
heat  that  can  be  derived  from  hot  rock  is 
not  proportional  to  its  temperature.  Rather 
it  is  limited  by  the  conductivity  of  the 
rock. 

“The  heat  conductivity  of  rock  is  low” 
he  states  “and  in  order  to  get  any  consider¬ 
able  quantity  of  heat  through  in  a  unit  of 
time  the  area  of  surface  exposed  must  be 
large. 

“A  second  important  difficulty”  he  con¬ 
tinues  “depends  on  space;  the  heat  is  avail¬ 
able  five  miles  below  the  surface,  but  it 
can  only  be  usefully  employed  on  the  surface. 
How  to  get  it  there  without  losing  most  of 
it  on  the  way  is  the  problem.  One  sugges¬ 
tion  is  to  pass  water  down,  and  circulate 
it  through  large  galleries  at  the  bottom, 
thus  giving  it  time  tc  take  up  the  heat,  even 
at  the  slow  rate  of  transfer  that  exists. 
This  would  give  us  water  at  a  high  tem¬ 
perature  and  pressure,  but  at  the  bottom  of 
the  shaft  where  it  is  no  more  useful  than 
ice  is  at  the  polar  regions,  in  rising  to 
the  top  of  the  shaft  the  hot  water  would 
cool  down  at  about  the  same  rate  as  it 
heated  in  descending.  Even  with  extremely 
efficient  (and  expensive)  heat  insulation  on 
the  up-going  pipe,  so  much  of  the  heat 
would  be  lost  that  what  remained  would  not 
pay  for  the  cost  of  getting  it,  at  least  until 
coal  and  other  sources  of  power  are  much 
more  expensive  than  they  are  now.” 
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Record  of  the  Weather  in  St.  Louis  for  January,  15)2  1 


Plotted  from  records  especially  compiled  for  The  Heating  and  V^entilating  Magazine,  by  the  United  States  Weather  Bureau. 
Heavy  lines  indicate  temperature  in  degrees  F.  Light  lines  indicate  wind  in  miles  per  hour. 

Broken  lines  indicate  humidity  in  percentage  from  readings  at  8  a.  m.,i2  m.,  and  8  p.  m. 

S — Clear,  PC — partly  cloudy,  C.— kTloudy,  R — rain.  Sn — snow.  .\rrows  fly  with  prevailing  directions  of  wind. 
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American  Society  of  Heating  and 
Ventilating  Engineers 


Summer  Meeting  To  Be  Held 
in  Kansas  City. 

Kansas  City  has  been  definitely  selected 
by  the  council  of  the  American  Society  of 
Heating  and  Ventilating  Engineers  as  the 
place  for  holding  the  next  semi-annual  meet¬ 
ing  of  the  society.  The  dates  will  be  during 
the  first  week  in  June,  1924. 


The  New  Secretary  of  the  American 

Society  of  Heating  and  Ventilating 
Engineers. 

As  announced  in  last  month’s  issue,  F.  C. 
Houghten,  who  has  been  in  direct  charge, 
under  Dean  F.  Paul  Anderson,  of  the  inves¬ 
tigations  and  tests  at  the  society’s  Research 
Laboratory,  in  Pittsburgh,  Pa.,  since  1920, 
has  been  elected  secretary  of  the  society. 
He  took  up  his  new  duties  early  in  February. 

Mr.  Houghten  was  a  Bureau  of  Mines 
man  before  he  became  identified  with  the 
A.  S.  H.  &  V.  E.  Research  Laboratory.  From 
June,  1918  to  October,  1920,  he  had  charge 
of  the  Physical  Laboratory  at  the  Pittsburgh 
Experiment  SUition  of  the  Bureau  of  Mines. 
Also,  during  this  time,  he  supervised  inves¬ 
tigations  of  transmission  of  heat  through 
boiler  tubes  and  an  investigation  conducted 
by  the  Bureau,  of  heating  and  cooking  de¬ 
vices  used  in  the  Army 

The  new  secretary  is  a  native  of  Troy, 
Mich.,  where  he  was  bom  in  1888.  He  was 
graduated  from  Olivet  College,  Olivet,  Mich., 
in  1913.  From  1913  to  1915  he  held  a 
teaching  fellowship  in  physics  at  the  Uni¬ 
versity  of  Washington.  In  1915  he  received 
the  degree  of  master  of  science  in  physics 
and  mathematics  from  the  University  of 
Washington.  From  1915  to  1918  he  taught 
science  in  the  high  schools  of  Ellenburg, 
Wash.,  and  Hoquiam,  Wash.,  coming  directly 
from  there  to  the  Bureau  of  Mines  Experi¬ 
ment  Station. 

Mr.  Houghten  will  make  his  home  in  the 
New  York  district,  where  a  warm  welcome 
awaits  his  family,  consisting  of  a  wife  and 
three  children. 


Endowment  Plans  for  the  A.  S.  H.  & 
V.  E.  Research  Laboratory 

As  was  reported  last  month,  steps  are  now 
under  way  for  procuring  an  endowment  for 
the  Research  Laboratory  of  the  American 
Society  of  Heating  and  Ventilating  Engineers 
which  will  insure  its  operation  on  a  per¬ 
manent  basis.  The  actual  drive  for  funds 
for  such  an  endowment  will  probably  be 
placed  in  the  hands  of  some  organization 
which  makes  a  business  of  conducting  drives. 
.\s  was  pointed  out  at  the  society’s  recent 
annual  meeting,  these  concerns  have  access 
to  the  names  of  countless  individuals  who 
stand  ready  to  help  support  such  movements, 
as  well  as  to  funds  which  cah  be  drawn 
on  for  this  and  similar  purposes. 

After  such  a  scheme  for  financing  the  Re¬ 
search  Laboratory  had  been  discussed  and 
offers  had  been  made  on  the  floor  totaling 
$4800  to  help  pay  the  inital  cost  of  an  en¬ 


dowment  drive,  the  meeting  adopted  the 
plan  outlined  in  the  following  resolution ; 

“Whereas,  the  A.  S.  H.  &  V.  E.  has  for 
five  years  carried  on  fundamental  research 
on  heating,  ventilating  and  related  subjects 
in  its  Laboratory  at  the  Bureau  of  Mines, 
Pittsburgh,  Pa.  and 

Whereas,  the  work  is  of  such  vital  impor¬ 
tance  to  the  public  health  and  in  home 
heating  and  industry  in  its  production  and 
the  health  of  labor;  and 

Whereas,  it  is  deemed  advisible  to  create 
an  endowment  fund  which  will  perpetuate 
the  work  that  has  been  started;  therefore, 
be  it 

Resolved,  That  it  is  the  sense  of  this 
meeting  that: 

1.  A  special  committee  be  appointed  by 
the  president  to  investigate  the  practicabil¬ 
ity  and  means  of  securing  such  a  fund. 

2.  That  said  committee  consist  of  seven 
members  of  the  A.  S.  H.  &  V.  E.,  and  to 
include  one  representative  of  the  various 
outside  organizations  that  may  be  ex¬ 
pected  to  co-operate  and  to  receive  benefits 
from  this  work. 

3.  That  said  committee  be  authorized  to 
solicit  from  our  membership  a  loan  of 
approximately  $50,000,  or  as  may  be  neces¬ 
sary  to  secure  such  an  endowment  fund. 
The  amounts  of  this  loan  to  be  returnable 
to  the  contributors,  without  interest,  when, 
in  the  opinion  of  the  committee,  the  en¬ 
dowment  fund  has  reached  a  goal  that  will 
be  satisfactory  to  provide  an  income  for 
the  continuance  of  this  work. 

4.  That  this  committee  make  a  complete 
report  and  submit  a  plan  in  detail,  not 
later  than  the  Summer  meeting  of  the 
society. 

5.  That  this  committee  advise  with  our 
Research  Committee  on  its  budget  and 
other  matters  of  mutual  interest. 

6.  That  the  plan  submitted  be  approved 
by  our  Council,  Research  Committee  and 
Endowment  Fund  Committee  in  confer¬ 
ence.” 


Further  Details  of  the  New  Hudson 
Vehicular  Tunnel  Given  to 
New  York  Chapter. 

.\nnouncement  that  work  on  the  Hud¬ 
son  Vehicular  Tunnel  was  making  such 
progress  that  one  of  its  tubes  is  now  two- 
thirds  of  the  way  under  the  river  was  made 
at  the  February  meeting  of  the  New  York 
Chapter,  held  February  18,  at  the  Building 
Trades  Club,  New  York,  when  Ole  Singstad, 
engineer  of  design  for  the  Tunnel  Commis¬ 
sion,  spoke  on  “Engineering  Features  of  the 
Vehicular  Tunnel.”  The  speaker  described 
in  detail  the  method  of  ventilation  finally 
decided  upon  whereby  the  air  will  be  intro¬ 
duced  at  the  road  level  through  continuous 
slots,  one  on  each  side,  and  the  vitiated  air 
removed  through  gratings  located  at  frequent 
intervals  at  the  top  of  the  tunnel. 

Air  to  the  extent  of  3,000,000  cu.  ft.  per 
minute,  he  said,  will  be  supplied  through  the 
four  fan  towers,  two  on  each  side  of  the 


river.  'Hus  will  give  40  air  changes  in  the 
tunnel  per  hour.  From  tests,  it  is  figured 
that  the  time  taken  for  motor  vehicles  to  pass 
through  the  tunnel,  at  10  miles  per  hour, 
will  be  10  min.,  but  the  air  supply,  Mr. 
Singstad  said,  will  be  sufficient  to  permit 
persons  to  remain  at  least  an  hour  in  the 
tunnel  without  ill  effects.  In  addition,  there 
will  be  a  signaling  system  w’hereby  all  of 
the  motor  cars  may  be  signaled  to  stop  their 
engines  in  case  of  any  serious  blockade.  For 
fire  protection,  the  tube  will  be  equipped 
with  numerous  hand  fire  extinguishers  of  the 
foam  type  placed  every  few  feet  along  the 
entire  length  of  the  tunnel. 

Mr.  Singstad  illustrated  his  talk  with  lan¬ 
tern  slides  showing  the  scheme  used  for 
tunneling  under  the  river  by  the  shield 
method.  He  also  gave  details  of  the  experi¬ 
ments  to  determine  the  extent  of  gases  to 
be  expected  which  have  been  made  by  the 
Bureau  of  Mines,  by  Yale  University  and  by 
the  University  of  Illinois  Eperiment  Station. 

After  opening  the  meeting.  President  W. 
L.  Durand  turned  over  the  gavel  to  A.  A. 
Adler,  chairman  of  the  entertainment  com¬ 
mittee,  who  introduced  the  speaker.  The 
attendance  w’as  one  of  the  largest  of  the 
season. 


Illinois  Chapter  Holds  “Stunt”  Night. 

Details  of  peculiar  experiences  in  heating 
work  and  the  “stunts”  performed  to  over¬ 
come  the  difficulties  encountered  were  in 
order  at  the  February  meeting  of  the  Illinois 
Chapter,  held  in  Chicago,  February  11.  One 
of  the  troubles  frequently  encountered,  it 
was  brought  out,  is  grease  in  boilers.  The 
use  of  soda  to  eliminate  the  grease  added, 
rather  than  reduced,  the  difficulties.  The 
most  effective  remedy  suggested  was  to  blow- 
out  the  boilers  under  a  considerable  pressure 
up  to  20  lbs.  The  presence  of  the  oil  itself 
in  tubular  boiler  was  due,  it  was  said,  to 
the  process  used  by  manufacturers  in  cooling 
the  pipes  in  oil. 


Kansas  City  Chapter  Hears  Talk  on 
Synthetic  Air  Chart  as  Applied 
Society’s  New  Heating  and 
Ventilating  Code. 

Dr.  E.  Vernon  Hill,  of  Chicago,  w'as  the 
speaker  of  the  evening  at  the  February  meet¬ 
ing  of  the  Kansas  City  Chapter,  which  was 
held  February  4,  at  the  Kansas  City  Club. 
His  address  was  devoted  to  the  proposed 
new  heating  and  ventilating  code  being  com¬ 
piled  by  the  society.  As  chairman  of  the 
Sub-Committee  on  Ventilation  Requirements. 
Dr.  Hill  devoted  a  large  part  of  his  remarks 
to  the  Synthetic  Air  Chart  which  has  been 
tentatively  adopted  as  the  method  by  which 
the  proper  ventilation  requirements  will  be 
determined.  He  felt  that  with  good  design, 
it  would  be  easily  possible  to  meet  a  per¬ 
centage  of  “perfect  ventilation”  of  90%  and 
that  with  elaborate  refinements  this  could  be 
increased  to  95%.  The  attendance  totaled 
59  members  and  guests. 


New  Officers  of  Western  New  York 
Chapter 

President  Hugo  F.  Hutzel  of  the  Western 
New  York  Chapter  was  duly  in.stalled  at 
the  February  meeting  of  the  chapter,  at  the 
Hotel  Lafayette,  Buffalo,  February  11.  The 
other  officers  are:  First  vice-president,  Her¬ 
man  Worsham ;  second  vice-president.  War- 
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ren  Hillis;  treasurer,  C.  P.  Wadley;  secre¬ 
tary,  Roswell  Famham.  President  Hutzel 
announced  the  appointment  of  a  new  pro¬ 
gram  committee,  consisting  of  C.  W.  Fairer, 
Herman  Worsham  and  Frank  B.  Howell. 

The  speaker  of  the  evening  was  A.  H. 
Ballard,  of  New  York,  who  spoke  on  “The 
Status  of  Domestic  Oil  Heating,”  supple¬ 
menting  his  address  at  the  recent  annual 
meeting  of  the  A.  S.  H.  &  V.  E.  in  New 
York. 

L.  A.  Harding,  general  chairman  of  the 
A.  S.  H.  &  V.  E.  Committee  on  Heating  and 
Ventilating  Code,  gave  the  chapter  an  out¬ 
line  of  the  progress  of  work  on  the  code  and 
predicted  a  great  future  for  the  work  when 
the  code  was  completed  and  accepted  by  the 
society. 


St.  Louis  Chapter. 

Professor  J.  H.  Kitchen  was  the  principal 
speaker  at  the  December  meeting  of  the  St. 
Louis  •  Chapter,  his  address  being  devoted 
to  the  duty  of  the  members  toward  the  city 
of  St.  Louis.  He  emphasized  the  fact  that 
in  the  pursuit  of  our  daily  business,  we 
have  fitted  ourselves  to  help  solve  what  are 
in  reality  the  same  kind  of  problems  as  those 
confronting  the  city,  and  that  we  should 
participate  more  actively  in  those  affairs 
along  lines  on  which  we  will  be  able  to  help. 


erendum  ballot  on  increasing  the  dues  of 
all  grades  except  Juniors  from  $15  to  $20. 
Juniors  are  to  continue  at  $10.  The  con¬ 
tinued  depreciation  of  the  dollar  and  tlie 
diversification  of  the  society’s  responsibilities 
and  activities  produced  by  the  ever-increas¬ 
ing  membership  and  by  the  society’s  position 
in  the  profession,  are  given  as  fundamental 
reasons  for  the  proposed  increase. 

Sixty-five  local  sections  endorsed  the 
council’s  decision  to  conduct  the  referen¬ 
dum  at  the  recent  annual  meeting  of  the 
society.  ^ 


1924  to  Be  Another  $5,000,000,000  . 

Building  Year 

Judging  by  the  accuracy  with  which  it 
predicted  building  activity  in  1923,  the  new 
estimate  made  by  the  Architectural  Forum 
in  its  Building  Survey  and  Forecast  for  1924 
has  special  interest  and  significance.  Last 
year,  it  will  be  recalled,  this  journal  pre¬ 
dicted  a  total  building  activity  in  1923  of 
$5,116,554,000.  The  actual  figures,  accord¬ 
ing  to  estimute.s  made  by  S.  W.  Straus  & 
Company  and  by  the  Cooper  and  Brass 
Research  Association,  came  to  considerably 
over  that  figure. 


the  Fall  of  1924.  This,  however,  will  still 
provide,  during  the  year,  two  peaks  of 
building  activities,  totalling  more  than 
$5,000,000,000  for  the  year. 


Blue  Penciled. 

The  Radiator,  published  by  the  St.  Louis 
Chapter  of  the  American  Society  of  Heating 
and  Ventilating  Engineers,  has  the  follow¬ 
ing  item  in  its  January  issue: 

BLUE  PENCIL. 

For  many  years  the  National  Warm  Air 
Heating  and  Ventilating  Association  and 
kindred  organizations  have  been  battling  to 
uphold  the  standard  of  warm-air  installa¬ 
tions  for  the  home,  and  it  has  been  believed 
always  that  they  had  the  support  of  our 
society.  However,  much  to  the  Radiator’s 
surprise,  there  is  found  in  the  December, 
1923  issue  of  The  Heating  and  Ventilating 
Magazine,  in  the  section  devoted  to  the 
American  Society  of  Heating  and  Ventilating 
Engineers,  an  article  headed  “Changing  Over 
a  Warm-Air  Furnace  from  Coal  to  Gas,”  the 
following : 

“It  is  not  necessary  to  have  any  cold-air 
return  pipes.  Those  in  use  can  be  removed, 
leaving  the  opening  directly  into  the  base¬ 
ment.  Other  cold-air  inlets  opening  through 


TOTAL  VALUE  OF  NEW  BUILDING  FORECASTED  FOR  1924 


Monthly  Bulletin  for  National  Warm 
Air  Heating  and  Ventilating 
Association 

National  Warm  Air  Heating  and  Ventilat¬ 
ing  Association  has  issued  the  first  number 
of  a  Monthly  Bulletin  designed  to  inform 
the  membership  of  the  organization’s  activ¬ 
ities  and  accomplishments  between  meetings 
of  the  general  membership.  The  initial 
issue  is  an  four-page  folder,  attractively  ar¬ 
ranged  and  typographically  pleasing.  The 
new  venture  was  authorized  by  the  executive 
committee  and  will  be  continued  until  the 
next  annual  meeting  when  the  membership 
will  be  asked  to  pass  on  the  advisability  of 
continuing  it. 

C.  H.  Lyman  has  been  appointed  to  take 
the  place’  of  P.  J.  Dougherty  as  chairman  of 
the  Association’s  Research  Advisory  Com¬ 
mittee.  Annoimcement  is  made  also  that  the 
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first  call  for  payments  on  the  subscriptions 
to  the  association’s  Research  Residence 
fund  has  met  with  a  gratifying  response. 
Detailed  plans  and  specifications  are  being 
drawn  and,  it  is  hoped,  the  bulletin  states, 
to  let  the  contract  for  the  $25,000  Research 
Residence,  to  be  located  at  Urbana,  Ill.,  at 
an  early  date.  Certificates  will  be  issued 
to  each  contributor  when  the  final  payments 
on  the  residence  have  been  received. 


Increased  Dues  for  A.  S.  M.  E. 
Members 

The  coimcil  of  the  American  Society  of 
Mechanical,  Engineers  is  sending  out  a  ref- 


The  new  estimate  is  based  upon  reports 
obtained  from  1668  architects  covering  pro¬ 
jects  in  planning  for  1924.  The  survey 
shows  $500,000,000  better  than  1923. 

Certain  offsetting  conditions  are  reckoned 
on,  such  as  the  definite  development  of  a 
buyers’  strike  which  is  expected  to  occur 
in  the  late  Spring  of  1924  if  the  great  volume 
of  building  orders  are  placed  at  that  time, 
and  should  bring  about  a  considerable  in¬ 
crease  in  prices.  If  this  condition  actually  de¬ 
velops,  it  is  stated,  the  figures  for  the  latter 
half  of  1924  wlil  be  smaller  than  antici¬ 
pated.  It  is  expected,  unless  prices  go  too 
high,  that  there  will  be  a  late  reaction  in 


the  floor  at  strategic  points  can  be  made,  if 
necessary.  Both  the  furnace  proper  and  the 
economizer  will  then  take  cold  air  directly 
from  the  basement  and  discharge  it  into  the 
house.  How  much  heat  is  to  be  allowed  to 
radiate  to  the  basement  will  have  to  be 
determined  by  trial.  The  heating  will  not 
be  satisfactory  if  the  temperature  of  the 
basement  is  allowed  to  remain  more  than 
15°  F.  below  the  house  temperature.” 

It  is  certain  that  this  paragraph  does  not 
represent  the  opinion  of  our  society  and 
surely  it  cannot  be  the  opinion  of  The  Heat¬ 
ing  and  Ventilating  Magazine.  The  use  of 
cold-air  return  pipes  has  long  been  an 
accepted  standard  both  from  a  heating  and 
ventilating  standpoint,  as  well  as  sanitation. 


ALLOCATION  BY  PERCENTAGE  OF  PUBLIC  DEMAND  FOR  NEW  BUILDINGS  IN  1924 
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and  to  allow  such  a  broad,  flat  statement 
to  pass  unchallenged  would  be  a  desertion 
of  our  accepted  principles.  It  is  to  be  re¬ 
gretted  that  the  editor  did  not  use  the  “blue 
pencil”  on  this  article. 

The  article  in  question  was  one  written 
by  G.  I.  Vincent,  manager  of  the  Syracuse 
(N.  Y.)  Lighting  Company,  describing  an 
arrangement  whereby  a  warm-air  furnace  of 
the  coal-buming  type  could  be  adapted  to 
bum  gas.  It  was  presented  originally  be¬ 
fore  tile  American  Gas  Association  at  its 
convention  in  Atlantic  City  last  Fall. 

Of  course  the  opinions  expressed  regarding 
the  serviceability  of  return  cold-air  pipes 


and  the  practice  of  taking  in  cold  air  directly 
from  the  basement,  ratlier  tlian  from  out-of- 
doors,  in  connection  with  warm-air  furnace 
heatmg  systems,  is  simply  the  view  of  the 
writer  of  the  article,  and  is  not  to  be  con¬ 
fused  with  editorial  expressions.  The  edi¬ 
tor’s  lot  would  be  well  nigh  hopeless  if  he 
were  obliged  to  sponsor  all  the  statements 
made  by  contributors  in  the  reading  colunms. 
At  tile  same  time,  we  feel  The  Radiator 
has  done  a  service  in  “spiking”  tlie  basement 
cold-air  intake  idea.  The  gas  people  will 
have  to  reckon  on  standard  practice  in  this 
respect  in  selling  the  heating  industry  on 
the  use  of  gas  house  heaters  of  the  warm-air 
type. 


Speed  Limits  for  Fans  Used  in  Heating 
Ventilating  Work 


As  is  well  known,  the  cup  of  the  fan  man¬ 
ufacturer  would  be  full  if  he  could  design 
a  fan  for  heating  and  ventilating  work  in 
such  buildings  as  schools,  theatres,  auditori¬ 
ums,  etc.,  which  could  run  efficiently  and 
noiselessly  at  the  high  speeds  desired  when 
direct-connected  to  standard  electric  motors. 
In  discussing  this  point  in  The  Heating 
AND  Ventil.\ting  MAGAZINE  for  January, 
1924,  the  statement  was  made  in  a  paper 
by  F.  R.  Still  that  “it  has  been  determined  by 
careful  tests  that  these  fans  cannot  safely 
be  installed  in  buildings  of  the  class  above 
referred  to  (churches,  schools,  theatres,  music 
halls  or  auditoriums)  if  the  tip  speed  of  the 
impeller  has  to  exceed  6500  ft.  per  minute.” 

Fan  manufacturers,  however,  are  by  no 
means  agreed  upon  this  point.  For  instance, 
at  tlie  same  meeting  of  the  New  York  Section 
of  the  American  Institute  of  Electrical  En¬ 
gineers  at  which  Mr.  Still’s  paper  was  read, 
another  paper  was  presented  by  C.  A.  Booth, 
of  the  Buffalo  Forge  Company,  in  which  he 
told  of  the  success  which  had  been  achieved 
in  designing  a  fan  blade  which  could  be 
operated  at  speeds  considerably  higher  than 
6500  ft.  per  minute  for  this  class  of  work. 
His  discussion  of  this  matter,  which  is  now 
particularly  apropos,  is  given  herewith,  in 
abstract : 

“It  is  not  so  very  long  ago,”  he  said, 
“that  motors  have  been  in  nearly  imiversal 
use  for  these  ventilating  systems,  low-pres¬ 
sure  steam  engines  having  given  satisfactory 
service  for  many  years,  until  the  wide  ap¬ 
plication  of  the  electric  drive  crowded  them 
out.  When  motor  drives  for  ventilating 
fans  were  first  becoming  general,  the  steel- 
plate  fan,  so-called,  was  in  common  use,  with 
a  speed  which  was  much  too  low  for  direct- 
connection  to  motors,  unless  price  and  effi¬ 
ciency  were  to  be  entirely  disregarded. 

“With  the  introduction  of  the  multiblade 
fan,  the  first  step  was  taken  for  the  increase 
in  operating  speeds,  and  it  became  possible 
to  use  direct  drive,  in  many  cases  without 
requiring  the  resources  of  a  State  institution 
to  underwrite  the  expense,  but,  even  so,  the 
operating  speeds  were  far  from  being  desir¬ 
able  to  the  motor  manufacturer. 

“Along  with  the  introduction  of  the  multi¬ 
blade  fan,  engineers  began  to  experience 
unforeseen  difficulties  in  getting  the  results 
upon  which  their  figures  were  based.  Ac¬ 
customed  to  design  a  system  of  distributing 
ducts  and  to  select  a  fan  with  but  one 
capacity  rating  for  a  given  speed,  they  found 


that  the  multiblade  fans  then  on  the  market 
were  much  more  sensitive  to  operating  con¬ 
ditions  than  the  older  forms  of  steel-plate 
fans,  and  instead  of  having  the  air  delivered 
into  the  building  within  a  very  small  per¬ 
centage  of  what  was  expected,  the  systems 
were  apt  to  fall  far  short,  or  to  exceed  the 
desired  amount,  with  possible  serious  danger 
to  the  motors. 

“The  cause  of  this  unforeseen  difficulty 
was  in  the  form  of  the  pressure- volume 
characteristic  possessed  in  common  by  all 
multiblade  fans  at  that  time  on  the  market, 
and  which  had  blades  with  a  considerable 
forward  curvature  in  the  direction  of  rota¬ 
tion.  These  fans,  with  a  shallow  series  of 
blades,  developed  a  high  velocity  of  air  by 
impact,  but  a  relatively  small  amount  of 
static  pressure,  due  to  centrifugal  action. 
For  this  reason  the  fan,  if  placed  in  a  prop¬ 
erly-designed  housing  in  which  the  high 
velocity  of  the  air  leaving  the  tip  of  the 
wheel  was  converted  into  static  pressure, 
would  at  normal  rating  operate  efficiently, 
but  had  a  strong  tendency  to  overload  or 
underload,  should  the  resistance  of  the  sys¬ 
tem  be  only  slightly  less  or  more  than  that 
developed  by  the  fan  at  normal  rating. 

“It  remained  to  find  a  fan  which  would 
have  a  pressure-volume  characteristic  more 
like  the  old  steel-plate  fan,  but  with  the 
compactness  and  other  desirable  features 
of  the  multiblade  type.  Such  a  fan  has 
been  on  the  market  for  a  number  of  years 
and  satisfies  most  requirements  for  ventilat¬ 
ing  work.  It  is  true  that  the  operating 
speeds,  in  most  cases,  are  not  high  enough 
to  permit  the  use  of  standard  motors  coupled 
to  fan  shafts,  although  this  may  be  done  in 
the  smaller  sizes,  while  in  larger  units  the 
motor  frames  required  are  much  nearer  those 
ordinarily  used  for  belt-driven  units  of  the 
same  power,  and  the  difficulties  of  design 
are  therefore  made  simpler. 

“When  other  conditions  remain  the  same, 
the  inclination  of  a  centrifugal  fan  blade 
determines  the  velocity  of  air  passing  through 
it,  hence  with  a  fan  wheel  of  given  size 
operating  at  a  certain  speed  and  with  blades 
of  the  same  radial  depth,  to  tip  the  outer 
edge  of  the  blade  backward,  av/ay  from  the 
direction  of  rotation,  will  cause  a  reduced 
velocity,  that  is,  it  will  be  necessary  to  oper¬ 
ate  the  fan  with  backward-curved  blades 
at  a  higher  speed  to  produce  the  same  veloc¬ 
ity.  Inasmuch  as  this  velocity  in  converted 
into  static  pressure,  the  fan  housing  being 
identical  in  either  case,  the  fan  with  back¬ 


ward-curved  blades  must  operate  at  a  higher 
speed,  the  speed  difference  depending  on 
the  inclination  which  may  be  secured  witliout 
impairing  tlie  mechanical  efficiency  of  the 
fan.” 

.\t  another  point  Mr.  Booth  said:  “When 
inultiblade  fans  with  forward-curved  blades 
were  first  used,  the  increase  in  the  number 
of  noisy  ventilating  systems  was  at  first 
laid  to  the  higher  speed  at  which  these  fans 
ran,  but,  in  most  cases,  it  was  found  that 
noise  was  due  not  to  high  fan  speed,  but  to 
high  velocity  of  air  in  the  piping  system, 
because  of  the  tendency  of  fans  of  this  type 
to  overload  and  deliver  air  quantities  in  ex¬ 
cess  of  the  requirements.  To  specify  fans  at 
slower  speeds  would  hardly  cure  the  trouble 
if  the  fans  still  ran  at  critical  pressures  and 
the  resistances  of  tlie  systems  were  still  over¬ 
estimated.  The  double-curved  blade  was 
found  not  so  sensitive  to  resistance  vibration, 
and  therefore  to  run  closer  to  the  predeter¬ 
mined  capacity  when  changes  in  resistance 
occurred,  so  that  the  double-curved  blade  fan, 
besides  being  no  more  noisy  inherently  than 
a  forward-curved  blade  fan,  is  less  apt  to 
overload  and  cause  noise.” 

Mr.  Booth  presented  a  tabulation  showing 
a  comparison  between  the  speeds  of  the  two 
types  of  fans  required  to  fulfill  the  architect’s 
specifications  as  to  air  quantity  and  static 
pressure  for  the  Statler  Hotel,  in  Buffalo, 
in  which  Turbo  Conoidal  fan  speeds  ran 
uniformly  higher  than  corresponding  units 
of  the  Niagara  Conoidal  type,  while  the 
horse-powers  ran  uniformly  less,  with  two 
exceptions.  The  high-speed  fans  as  listed 
have  been  installed  and  operated  for  a  num¬ 
ber  of  months  and  Mr.  Booth  states  that 
there  is  no  perceptible  noise,  mechanical  or 
otherwise,  in  any  of  the  spaces  which  are 
ventilated.  He  points  out  that  unusual  care 
was  taken  in  the  design  of  the  ventilating 
ducts  and  the  installation  of  the  apparatus. 

Another  tabulation  covers  a  case  where  it 
was  desired  to  use  alternating-current  motors 
and  the  use  of  high-speed  fans  for  ventila¬ 
tion.  Here  it  was  possible  to  use  direct  con¬ 
nection,  instead  of  geared  drive,  belted  fans 
being  out  of  the  question.  As  in  the  previous 
table,  the  speeds  of  the  double-curved  fans 
ran  uniformly  higher  than  those  of  the  for¬ 
ward-curved  type,  while  the  horse-powers, 
for  the  most  part,  ran  lower.  The  cost  for 
high-speed  motors  and  gears  came  to  $5931, 
while  the  cost  for  direct-connected  motors 
came  to  $5982. 

“The.  speeds,”  continued  Mr.  Booth,  “were 
suitable  for  60-cycle  motors,  and  the  cost  of 
these  low-speed  motors  proved  to  be  almost 
identical  with  the  cost  of  standard  60-cycle 
squirrel-cage  motors,  plus  the  cost  of  the 
gears.” 


Chicago’s  “Own-Your-Own-Home” 
Exposition 

Plans  of  the  “Own  Your  Own  Home” 
Exposition  in  Chicago,  March  22-29,  call 
for  the  construction  of  two  complete  houses, 
equipped  throughout  with  heating,  ventila¬ 
tion,  plumbing,  electric  wiring,  etc.,  and 
properly  furnished.  Statistics  will  be  avail¬ 
able  as  to  the  cost  of  each  piece  of  work 
and  visitors  will  be  given  working  drawings 
and  specifications. 

The  exposition  will  be  under  the  auspices 
of  the  Chicago  Real  Estate  Board  with 
William  Zelosky  chairman  of  the  committee 
of  administration. 
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Bacteria  and  Dust  Control  in  Food 
Product  Plants 

By  B.  H.  Thurman, 

Manufacturing  Manager,  American  I^inseed  Company. 


IN  the  manufacture  of  food  products,  such 
as  cheese,  gelatin,  oleomargarine,  dried 
milk  and  ice  cream,  as  well  as  in  meat 
packing,  milk  pasterizing  plants,  bakeries, 
etc.  it  is  most  important  that  great  care  be 
e.xercised  to  insure  cle^n  air  conditions  in 
order  to  control  not  only  the  rejection  of 
l)roducts,  while  still  in  process  of  manufac¬ 
ture,  but  to  reduce  to  a  minimum  the  rejec¬ 
tion  after  reaching  the  retailer  or  consumer. 
Rancidity,  moulds,  and  the  general  breaking 
down  of  products  are  all  traceable  to  the 
presence  of  bacteria  so  that  if  bacteria  can 
be  eliminated  a  great  saving  would  result 
for  the  manufacturer  and  there  would  be  a 
minimum  amount  of  rejection  which  now 
usually  occurs  weeks  after  shipments  has 
been  made.  Even  the  use  of  benzoate  of 
.soda,  which  is  permitted  by  the  Government 
in  small  quantities,  by  no  means  off-sets  the 
damage  done  by  bacteria. 

All  air  of  course,  contains  dust  particles 
and  in  congested  areas  the  quantity  runs 
very  high.  As  is  well  known,  dust  is  the 
medium  for  the  transfer  of  bacteria.  Food 
product  plants  have  ideal  conditions  for  the 
growth  of  bacteria  and  mould  spores. 
Therefore  in  order  to  eliminate  this  growth 
it  is  necessary  to  control  the  air  supply  com¬ 
pletely  and  clean  it  thoroughly,  permitting 
no  air  to  enter  except  through  a  properly  de¬ 
signed  ventilating  system. 

B.\CTERIA  ELIMINATION'  AT  NUCOA  BUTTER 
PLANT 

The  Nucoa  Butter  Company,  at  the 
Bayonne  Plant,  has  laid  great  stress  on 
maintaining  an  unusally  high  degree  of 
cleanliness  but,  irrespective  of  the  care  taken, 
it  was  found  impossible  to  eliminate  entirely 
bacteria  and  mould  spores.  After  a  thorough 
investigation  of  the  situation  the  company 
decided  to  install  a  complete  ventilating  sys¬ 
tem,  using  an  air  filter  of  the  so-called  dry 


type  and  permitting  no  air  into  the  plant 
except  through  this  system. 

The  filter  used  is  made  up  of  a  series  of 
unit  filters  which  consist  of  a  channel  iron 
frame  and  a  cell.  The  channel  iron  frames 
measure  20in.  x  20in.  x  4in.  thick  and  when 
bolted  together  in  a  bank  form  the  structural 
support  for  the  cells.  Each  frame  is  provided 
with  slotted  studs  which  pass  through  holes 
in  the  flange  of  the  cells  and  the  cells  are 
held  in  place  by  means  of  tapered  pins. 

The  cells  are  rectangular  compartments 
made  up  with  expanded  metal  front  and 
back  which  hold  in  place  the  filtering  media 
consisting  of  specially-drawn  split  wire. 
Both  the  cells  and  the  frames  are  subjected 
to  a  special  high-temperature  enameling  pro¬ 
cess  which  renders  them  resistant  to  corro¬ 
sion  due  to  oxidation  or  acid  action. 

This  system  of  units  provides  a  flexible 
arrangement  which  can  be  varied  to  suit 
specific  conditions  as  to  volume  or  space 
requirements. 

Before  being  placed  in  the  frames  the  cells 
are  immersed  in  an  adhesive  fluid  which 
coats  the  entire  filtering  media.  After  proper 
draining  the  cells  are  then  made  fast  in  the 
frames.  The  air  passing  through  the  filter 
is  split  up  in  an  infinite  number  of  sub 
currents  by  the  filtering  media  and  is  caused 
to  change  its  direction  may  times  during  its 
passage. 

It  is  this  constant  changing  of  direction 
and  impingement  on  the  coated  tendrils  of 
the  media  that  is  depended  upon  to  leach 
out  the  dust  and  bacteria  and  finally  to  per¬ 
mit  the  air  to  pass  out  free  from  all  solids 
and  contamination. 

.\s  the  du.st  deposits  on  the  filtering  media 
it  become  coated  with  the  adhesive  fluid, 
small  reservoirs  of  which  are  held  at  points 
where  the  tendrils  of  the  media  cross,  pre¬ 
senting  a  new  and  moi.st  surface  to  which 
additional  particles  attach  themselves.  .\ny 


micro  organisms  caught  on  the  moist  surface 
of  the  filter  are  immediately  rendered  inert. 

When  a  cell  becomes  dirty  it  is  removed 
from  the  frame  by  handles  provided  for  the 
purpose  and  washed  in  a  solution  of  hot 
water  and  ordinary  washing  soda.  After 
draining  for  a  reasonable  period  it  is  again 
dipped  in  the  adhesive  fluid  and  replaced  in 
the  frame.  Cleaning  periods  average  from  a 
month  to  six  weeks,  depending,  of  course,  on 
local  dust  conditions. 

RESULTS  OF  INSTALL.-VTION 

When  the  system  had  been  installed  we 
thoroughly  cleaned  and  fumigated  the  build¬ 
ings  so  as  to  remove  any  existing  bacteria. 


Kxpnnded  Metal  Air  Filter  Unit  Used 
in  Nur'oa  Butter  Company’s  Plant 


Instructions  were  issued  that  all  windows 
and  doors  would  be  kept  shut  so  that  all 
air  in  the  buildings  would  be  entirely  sup¬ 
plied  through  the  ventilating  system  and 
the  air  filters.  The  volume  of  air  admitted 
into  the  rooms  from  the  outside  is  such  as 
to  build  up  a  positive  pressure  in  the  rooms 
which  eliminate  leakage  or  influx  through 
windows  or  doors.  The  sy.stem  was  also  de¬ 
signed  to  permit  recirculation  during  the 
winter  months,  the  amount  of  air  to  be 
recirculated  being  adjusted  by  a  damper 
regulator;  the  returned  air,  however,  being 
l)assed  through  the  filter  and  recleaned. 
This  recirculation  results  in  a  large  saving 
in  coal  for  heating  purposes  during  the  win¬ 
ter.  Illustrations  show  the  bank  or  filter 
units  and  the  general  layout  of  the  fan 
.system. 

The  company  wished,  as  an  additional 
safeguard,  to  keep  the  ducts  clean  during 
I)eriods  of  .shutdown  so  filter  units  were 
placed  in  each  duct  outlet  which  prevents 
the  ]>os.sible  lodging  of  bacteria  colonies  in 
the  ducts  from  back  drafts.  This  feature 
is  shown  in  the  illustration. 

The  results  from  this  installation  exceeded 
all  expectations.  The  report  ol  our  chief 
chemist  states  that  before  the  system  wa.s* 
installed  the  bacteriological  tests  showed  an 
average  of  144  colonies  per  plate.  ,\fter  the 
system  had  been  in  operation  the  tests 
showed  0.6  per  plate,  or  a  reduction  of 
over  99V2%. 

COST 

The  cost  of  operation  of  the  filters  is  com¬ 
paratively  low  as  there  are  no  moving  parts, 
and  nothing  to  wear  out;  the  only  expense 
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New  Trade  Publications 

Kieley  Steam,  Water  and  Air  Special¬ 
ties  are  covered  in  a  general  catalog  issued 
by  Kieley  &  Mueller,  Inc.,  New  York.  The 
catalog  is  a  voluminous  one,  consisting  of 
more  than  100  pages  and  containing  detailed 
descriptions  and  views  of  many  of  the  com¬ 
pany’s  products.  Among  the  products  treated 
in  the  catalog  are:  reducing  valves,  for  steam, 
gas,  water  and  air;  float  valves,  hot  or  cold 
water;  pump  governors  and  automatic  con¬ 
trol  devices;  strainers;  condensation  pump 
governors;  high  and  low  water-alarm  col¬ 
umns;  damper  regulators;  boiler  water-feed¬ 
ers;  hot-water  temperature  controllers;  non¬ 
return  stop  and  check  valves;  back-pressure 
valves;  steam  traps;  oil  and  grease  extrac¬ 
tors;  and  priming  devices.  Size  11  x  8J/2  in. 
Pp.  102  and  cover. 


Trico,  the  Humidifying  Shield,  is 
brought  to  the  attention  of  the  trade  in  a 
new  circular  issued  by  the  Art  Metal  Radia¬ 
tor  Cover  Co.,  Oakdale  and  Oakley  Sts., 
Chicago,  Ill.,  and  showing  the  latest  design 
of  this  humidifier.  These  devices  which,  as 
will  be  seen,  are  intended  to  be  placed  over 
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Battery  of  Air  Filter  Units  as  Installed  in  Plant  of  Xiicoa  Butter  Company 

involved  being  a  periodic  cleaning  of  the  fil-  building  properly  heated.  Since  the  installa- 
ter  units  and  the  small  amount  of  adhesive  tion  of  these  meters,  charts  have  been  ob- 
compound  used  to  recharge  the  cells.  The  tained  showing  the  number  of  pounds  of 
resistance  of  the  filter  is  about  water  steam  required  per  hour  to  keep  the  buildings 

gauge  when  the  cleaning  of  the  cells  is  car-  properly  heated  for  each  outdoor  tempera- 
ned  out  as  a  routine  operation.  These  charts  are  posted  in  the  engine 

_ _  room  and  every  two  hours  the  night  watch¬ 
man  reports  the  outside  temperatures  to  the 
New  Publications  engineer  who  is  guided  accordingly,  and  ad- 

Report  of  a  Special  Investigation,  made  i^^ts  his  valves  until  the  proper  flow  of 
by  the  H.  P.  Gould  Company  (Report  No.  steam  is  obtained.  This  system  of  check 
1 )  shows  some  remarkable  economies  effected  the  heating  steam  is  believed  to  be  respon- 
through  the  use  of  Republic  flow  meters,  sible  for  about  $2000  per  year  saved  in  the 
made  by  the  Republic  Flow  Meters  Co.,  cost  of  heating. 

Chicago,  Ill.  The  buildings  in  which  the  „ 

meters  were  installed  are  those  of  the  Gair  Bulletin  of  the  National  District 
Realty  Corporation,  in  Brooklyn,  N.  Y.  One  Heating  Association  for  January  15,  1924, 
of  these  meters  measures  the  total  amount  contains  the  tentative  program  for  the  forth- 
the  tenants,  and  the  remaining  twelve  meters  coming  annual  convention  of  the  association 
measures  the  total  amount  of  steam  used  by  in  New  York,  June  10,  11  and  12,  next, 
the  tenants  ,and  the  remaining  twelve  meters  Headquarters  will  be  at  the  Hotel  Commo- 
measure  the  steam  delivered  to  each  tenant,  interesting  articles  in  this 

The  purpose  of  the  one  large  meter  is  to  ,  .  ^  ^ 

_  r  1  •  j*  -j  1  number  is  one  on  An  Automatic  Steam  De¬ 
check  the  accuracy  of  the  twelve  mdmdual  .  . ' 

instruments.  Steam  is  purchased  and  dis-  Superheater,  by  A.  D.  Leach.  Corrosion  in 
tributed  to  the  tenants.  Detailed  figures  are  Central  Station  Heating  Plants”  is  discussed 
given  of  operation  before  and  after  these  by  J.  R.  McDermet,  of  the  Elliott  Company; 
meters  were  installed.  The  saving  in  labor  and  “Insurance  Engineering  and  Its  Relation 
and  maintenance  was  found  to  be  $1426.19  District  Heating”  by  S.  Morgan  Bushnell. 
per  year.  In  addition,  the  meters  permitted  jj  y  g^dy  contributes  a  further  description 
a  saving  m  the  amount  of  steam  consumed  -  ,  j  -j  *  i  i. 

during  the  night  of  $2000. 

As  is  well  known,  it  is  difficult  for  an  the  Consumer’s  Power  Company, 

engineer  to  know  just  what  amount  of  steam  which  he  presented  at  the  last  meeting  of  the 
to  pass  through  the  heating  coils  to  keep  the  association  in  Cedar  Point. 
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Arrangement  of  Trico  Humidifying 
Shield 


the  radiator,  are  equipped  with  an  evaporat¬ 
ing  surface  the  length  and  width  of  each 
radiator.  In  this  way  the  room  air  is  not 
only  moistened  but  the  dust  in  the  rising  air 
currents  is  caught  by  the  shield.  The  shield 
also  acts  to  deflect  and  moisten  the  heated 
air,  delivering  it  more  promptly  to  the  lower 
part  of  the  room. 


Banner  Rock  Wool  Jacket,  manufac¬ 
tured  by  the  Banner  Rofk  Products  Co., 
Alexandria,  Ind.,  is  presented  in  Bulletin 
No.  14  recently  issued.  The  product  is  a 
flexible  insulation,  made  of  selected  rock 
wool,  secured  between  metal  fabrics  and  ap¬ 
plicable  to  all  contours.  It  is  designed  for 
insulation  of  furnaces  of  all  kinds,  boilers, 
ovens,  tanks,  tank  cars,  kilns  or  any  other 
hot  surface.  The  bulletin  is  attractively  il¬ 
lustrated  by  sections  of  rock  wool  jacket 
and  installation  views. 
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Outlook  Favorable 


General  Improvement  Expected  In  Second  Half  of  March.  Need  for  Well  Measured 

Supply  of  Quality  Merchandise 

Especially  Prepared  for  The  Heating  and  Ventilating  Magazine  • 

By  L.  W,  Alwyn-Schmidt 


News  from  all  markets  indicates  a  gen¬ 
eral  return  of  confidence.  Business  al¬ 
though  still  freakish  in  spots,  has  im¬ 
proved  noticeably  and  the  outlook  for  the  fut¬ 
ure  appears  bright.  To  appreciate  the  effect 
of  the  present  situation  upon  the  development 
of  the  market  cognizance  must  be  taken  of  the 
fact  that  ta.x  payments  are  due  in  !March. 
The  theory  of  tax  payments,  of  course,  is 
that  taxes  are  paid  out  of  the  income  of  the 
preceding  year.  In  practice,  however,  taxes 
are  paid  from  the  current  earnings  and  tax 
payments,  therefore,  reduce  temj)orarily  the 


able  total  of  building  and  life  insurance  in¬ 
vestment  during  1923,  seems  to  have  spent 
its  force,  and  the  nation  apparently  is  now 
settling  down  to  a  quiet  enjoyment  of  its 
earnings.  But  while  more  money  most 
likely  will  be  available  for  everyday  needs, 
there  is  increasing  evidence  of  a  return  to 
the  good  American  sentiment  of  “getting  a 
dollar’s  worth  for  a  dollar.”  The  nation, 
after  having  bought  its  homes  and  motor 
cars,  and  having  secured  the  future  of  its 
widows  and  orphans,  looks  around  for 
goods  to  purchase  which  are  worth  their 


therefore,  are  brought  to  the  notice  of  those 
interested  in  this  subject. 

The  cost  of  life’s  necessities  has  not 
changed  sufficiently  to  produce  a  serious 
drain  upon  the  wage  earner’s  income. 
Wages,  on  the  other  hand,  have  shown  a 
small  increase.  The  influence  of  this  in¬ 
crease,  however,  upon  the  cumulative  pur¬ 
chasing  power  of  the  nation  is  counteracted 
by  a  slight  decrease  in  the  employment  ratio, 
leaving  the  situation  as  a  whole  where  it 
was  in  January.  This,  consequently,  is  not 
a  market  calling  for  excess  production  in 
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Analysis  of  Business  Conditions  at  End  of  February 


volume  of  cash  available  for  other  expendi¬ 
ture.  They  provide,  consequently,  an  un¬ 
settling  factor.  The  chances  are  that  tax 
payments  will  not  effect  appreciably  the 
consumers’  budget  this  year.  Industry,  how¬ 
ever,  might  find  the  problem  a  more  difficult 
one  and  the  financing  of  tax  payments  doubt¬ 
less  retains  much  money  in  corporation 
treasuries  at  the  present  time  which  other¬ 
wise  would  be  in  circulation. 

Such  accumulation  of  funds  will  end  auto¬ 
matically  by  March  15,  and  there  is  enough 
in  February’s  reckoning  which  lets  us  expect 
reasonably  good  business  during  the  second 
half  of  March  and  further  improvement  dur¬ 
ing  April  and  the  later  part  of  Spring. 

The  wave  of  economy  which  has  swept 
this  country,  rolling  up  an  almost  unbeliev- 


price.  Popular  demand  runs  in  the  direction 
of  quality  merchandise  of  the  sort  that  will 
repay  the  outlay  by  durability  and  depend¬ 
ability,  and  it  is  this  class  of  goods  which 
our  manufacturers  will  have  to  turn  out  if 
they  want  to  attract  the  consumer. 

This  tendency,  which  was  noted  during 
the  Christmas  business,  has  turned  out  to 
be  the  deciding  factor  during  the  February 
sales.  It  has  forced  a  readjustment  of  prices 
for  all  consumer  merchandise,  leading  to  a 
strengthening  of  the  price  situation  in  all 
quality  goods  while  producing  a  downward 
movement  in  the  lower-grade  articles. 

In  view  of  this  situation  industrial  pro¬ 
ducers  may  have  to  reconsider  their  manu¬ 
facturing  policies  for  the  Summer  and 
.\utumn  business.  The  following  facts. 


the  hope  that  the  goods  will  finally  be  taken 
up  at  the  manufacturer’s  valuation.  What 
we  require  is  a  well-measured  but  secure 
supply  of  quality  merchandise  which  should 
be  available  at  short  notice.  This  can  be 
effected  by  close  co-operation  between  manu¬ 
facturer  and  jobber,  with  the  latter  aiding 
the  first  by  keeping  a  sufficient  .stock,  so  as 
not  to  create  the  need  for  forced  production 
during  limited  periods. 

If  this  balance  of  demand  and  supply  can 
be  established,  we  shall  gain  many  advan¬ 
tages.  We  shall  first  secure  for  labor  regular 
employment,  carrying  the  seasonal  industries 
easily  over  their  so-called  slow  months.  We 
shall  encourage  the  wage  earner  and  salaried 
man  to  spend  their  earnings  as  they  go 
along  because  there  will  be  no  need  to  lay 
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by  an  additional  reserve  for  the  rainy  day. 
We  shall  secure  for  the  retailer  a  practically 
continuous  run  of  reasonably  good  business. 
This,  in  turn,  will  bring  to  the  jobber  and 
manufacturer  a  further  improvement  in  the 
credit  situation. 

.Ml  this  can  be  attained  by  the  very  simple 
expedient  of  avoiding  over-production.  And 
with  the  realization  of  this  situation  leaders 
of  industrial  opinion  in  this  country  have 
turned  down  already  the  somewhat  exuberant 
utterances  with  which  they  have  heralded 
the  new  year.  We  need,  of  course,  all  the 
optipiism  we  can  muster.  But  we  need  just 
now  more  common  sense  and  a  common - 
sense  estimation  of  the  capacity  of  the  mar¬ 
ket.  Business  is  thoroughly  healthy.  It 
shows  a  marked  improvement  wherever 
improvement  is  most  necessary  to  insure  a 
continuation  of  its  healthy  development. 
Now  it  is  up  to  everybody  to  turn  this 
generally  favorable  situation  in  a  direction 
where  it  may  produce  a  new  forward  move¬ 
ment.  The  stage  for  this,  no  doubt,  is  set. 
Let  us  watch  the  actors  so  that  they  will  do 
their  part  well. 

Considering  that  we  are  going  towards  a 
presidential  election,  we  are  doing,  in  fact, 
wonderfully  well.  We  are  doing  better  than 
might  have  been  reasonably  expected.  This 
is  a  good  sign  for  the  underlying  strength 
of  the  market.  The  country  apparently  has 
learned  to  discount  beforehand  the  economic 
unrest  of  the  election.  The  times  are  past 
when  presidential  elections  could  seriously 
upset  the  economic  balance  of  the  American 
market. 


New  Clarage  Air  Washer 

A  new  air  washer  for  operation  in  public 
buildings  and  for  industrial  application  has 
recently  been  placed  upon  the  market  by  the 
Clarage  Fan  Co.,  Kalamazoo,  Mich.  It  is 
shown  in  the  accompanying  illustrations. 
Special  attention  is  directed  by  the  manu¬ 
facturer  to  the  design  of  the  spray  nozzles 
which  are  considered  one  of  the  washer’s 
most  important  features.  The  interior  pas¬ 
sages  of  the  nozzle,  sufficiently  large  to  pre¬ 
vent  clogging  under  all  conditions,  are 
designed  to  impart  to  the  water  a  swirling 


Fig.  1 — Arrangement  of  Scrubber 
and  Eliminator  Plates  in  Clarage 
Air  Washer 


motion  as  it  leaves  the  outlet  orifice,  and  to 
so  diffuse  the  water  that  the  spray  measures 
15  in.  in  diameter  at  a  distance  of  in. 
from  the  tip  of  the  nozzle.  Each  nozzle 
has  a  capacity  for  discharging  2  gal.  of 
water  per  minute  under  the  usual  pump 
pressure  of  20  lbs.  The  nozzles  are  spaced 
over  the  washing  chamber  in  the  ratio  of 
three  nozzles  per  1000  cu.  ft.  of  air  per 
minute,  permitting  an  unbroken  spray  to  ex¬ 
tend  over  an  entire  cross-section  of  the 
washer. 

Fig.  1  shows  the  arrangement  of  the 
scrubber  and  eliminator  plates,  designed  for 
removing  the  dust  and  other  foreign  matter, 
as  well  as  any  entrained  moisture.  The 
combined  depth  of  the  eliminator  and  scrub¬ 
ber  plates  is  12^  in.,  while  the  total 
amount  of  washing  surface  provided  equals 
25.25  sq.  ft.  per  1,000  cu.  ft.  of  air  per 
minute.  Detached  lead  spacers  are  used 
to  simplify  the  erection  of  these  plates,  as 
compared  with  the  method  of  springing  or 
forcing  the  plates  into  long  notched  angles. 
To  eliminate  unnecessary  strain  on  the  side 
walls  of  the  washer,  the  scrubber  and  elim¬ 
inator  sections  are  carried  on  a  base  support 
resting  on  the  bottom  of  the  tank. 


Fig.  2 — Clarage  Air  Washer,  Show¬ 
ing  Water-Tiglit  Inspection  Door 

The  entire  washer  is  7  ft.  long  regardless 
of  other  dimensions,  with  a  tank  extending 
the  full  length  and  having  a  depth  of  18  in. 
Flooding  nozzles,  not  always  'necessary,  are 
provided  for  certain  types  of  work.  A 
water-tight  inspection  door  measuring  18  x 
30  in.,  with  a  heavy  glass  window  12  in. 
square,  shown  in  Fig.  2,  is  another  detail 
of  interest.  It  is  held  tight  against  the 
gasket  by  locking  cams  on  all  four  comers. 
When  the  door  is  closed  the  handle  is 
parallel  to  the  side  of  the  washer  and  the 
cams  press  the  door  against  the  gasket. 
Pulling  this  handle  away  from  the  washer 
lifts  the  cams  out  of  their  notches,  so  that 
they  can  be  swung  to  the  side  and  the  door 
is  free  to  open.  With  the  exception  of  the 
supporting  pins,  the  construction  is  the  same 
at  all  four  comers,  and  the  door  may  be 
swung  either  way  by  moving  the  pins  from 
one  side  to  the  other.  An  adjustment  is 
provided  for  taking  up  the  wear  on  the 
cams  so  that  a  tight  fit  may  be  maintained. 


A  catalog  devoted  to  the  Clarage  Type 
“V’  air  washer  is  now  ready  for  distribu¬ 
tion  by  the  manufacturer. 


Lap  Joints  for  Piping. 

One  of  the  exhibits  at  the  recent  New 
York  Power  Show  was  a  Ballwood  lap 
joint,  shown  in  the  accompanying  illustration. 
This  joint,  it  will  be  noticed,  is  an  integral 
part  of  the  pipe.  The  flange  or  lap,  after 
ness  as  the  wall  of  the  pipe.  Laps  are 


BalDvood  Lap  Joint 


avoided  with  square  corners  so  that  the  metal 
at  the  bend  is  somewhat  thicker  than  the  wall 
of  the  pipe.  Bolt  holes  are  drilled  in  the  lap, 
of  requisite  diameter  and  number  in  pro¬ 
portion  to  the  pipe  itself.  The  joint  is 
described  as  well  adapted  to  low-pressure 
or  exhaust  lines  and  less  expansive  than  a 
flanged  joint,  as  well  as  cheaper  to  erect. 
The  manufacturer  is  the  Ballwood  Co.,  30 


What  Do  You  Get  Out  or  It?,  Who 
Qualifies,  The  Little  Fellow  and  Dues, 
are  the  titles  of  four  circulars  published  by 
the  Heating  and  Piping  Contractors’  Na¬ 
tional  Association,  under  the  authorship  of 
George  M.  Getschow,  president  and  Henry 
B.  Gombers,  secretary.  The  pamphlets  are 
written  around  the  idea  that  association  with 
other  men  in  the  same  industry  is  the  key¬ 
note  which  should  be  sounded  in  building 
up  trade  associations.  For  instance,  in  the 
pamphlet  on  “What  Do  You  Get  Out  of 
It?,  the  author  points  out  that  “the  by¬ 
products  of  exclusive  usefulness  that  has 
come  to  our  members  from  the  association 
has  been  so  great  and  of  such  immediate 
business  value  to  them  that  it  is  not  surpris¬ 
ing  they  should,  in  answering  that  question, 
try  to  ‘list  up’  the  benefits  of  the  inquirer. 
Yet  the  benefits  one  can  thus  ‘list  up’ — 
great  as  may  be  their  utility,  are  in  fact  by¬ 
products — and  by  no  means  principal  pro¬ 
ducts.  Further  on  the  Writers  states: 
“Much — most,  in  fact — of  the  action  that  is 
taken  by  the  national  associations  is  of 
broad  public  value.  Seemingly  non  members 
benefit  equally  with  members;  often  the  big 
public  gets  a  full  share.  But  who  really 
wins?  Isn’t  it  the  men  who  have  done  the 
work?  No  matter  what  the  outcome,  the 
discussions,  the  contacts  men  form  in  such 
conferences  are  valuable  to  them  beyond 
measure.  .  .  .  There  is  no  man,  no 
matter  how  clever,  who  cannot  gain  by  con¬ 
tact  with  other. men;  especially  other  men 
struggling  with  the  same  problems  which 
beset  him.”  The  pamphlets  betoken  a 
spirit  within  the  association  which  is  now 
finding  expression  along  the  right  lines. 
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ing  equipment 
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good  words  : 


DEAL  BOILERS 

COAL  ’  OIL  '  GAS 


save 


fuel 
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The  New  Unit  Type  Jennings 
Hytor  Condensation  Pumps 


Boiler  feed  connection. 

Air  \  ent  to 

Cfra\  itv  returns. 

Totally  enclosed  double 

Companion  flanges 

atmosphere. 

Companion  Hanges 

jx)le  Hoat  switch  .with 

supplied. 

supplied. 

sih  er  contacts. 

\  \ 

Float  mechanism  can  be 

\ 

\  \ 

removed  as  a  unit. 

High  efficiency  centrifugal 
water  pump,  with  self 
cleaning  bron/,e  imjieller, 
and  bronze  shaft. 


Semi  enclosed  40^  rise 
General  Electric  Motor. 


Float  switch  is 
fX)siti\  ely  ojxt- 
atedby5in.spun 
cop|X’r  ball  Hoat 
on  10  in.  stem. 
Ball  is  tested  to 
loo  lbs. 


Wiring  between  motor  and 
Hoat  switch  made  up  at  the 
factoiT’  in  armored  conduit. 


Deep  drip  pan 
with  drain  con¬ 
nection  under 
both  pump  and 
motor. 


3  point  suspension  of  rigid 
base  and  tank  pre\enting 
misalignment. 


Lai^e  settling 
chamber. 


The  illustration  shows  construction  of  the  Jennings  Condensation  Pump  Unit.  By  making 
the  pump  casing'  a  part  of  the  receiving  tank  and  bolting  to  the  tank  the  base  supporting  the 
motor,  allowing  the  motor  bearings  to  support  the  bronze  impeller,  great  structural  strength  is 
secured.  The  three  point  support  prevents  the  pump  from  being  sprung  ont  of  line. 

Large  motor  bearings  supplied  with  ample  oil  wells  support  the  pump  impeller  and  keep  it 
in  alignment.  Only  occasional  lubrication  is  necessary.  The  impeller  is  open  type,  self-cleaning, 
and  very  efficient. 

The  float  switch  mechanism  is  liberally  proportioned,  equipped  with  bronze  shaft  supported 
by  two  bearings. 

The  special  G.  E.  double-pole  float  switch  is  totally  enclosed  and  provided  with 
silver  contacts  for  long  life.  Switch  mechanism  can  be  removed  as  a  unit. 


The  finest  materials  and  best  workmanship  used  in  construction  throughout, 
and  all  parts  are  machined  to  such  close  limits  that  absolute  interchange- 
.  ability  is  secured. 

%  ^  * 
o  ^  For  Detailed  Description  Ask  for  Bulletin  No.  29 

%X'\  NASH  ENGINEERING  CO. 


For  Detailed  Description  Ask  for  Bulletin  No.  29 

NASH  ENGINEERING  CO. 


so.  NORWALK 


CONN.,  U.  S.  .A 
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Trade  and  Miscellaneous  Notes 


Miscellaneous  Notes 

San  Francisco,  Calif. — A  city-wide 
school  reconstruction  program  to  cost  ap¬ 
proximately  $12,000,000  has  been  approved 
by  the  board  of  education  of  San  Francisco, 
Calif.  Funds  were  provided  through  a  bond 
issue  recently  adopted  by  the  voters. 

Chemical  Exposition,  to  be  held  in  the 
Grand  Central  Palace  New  York  City, 
September  28  to  October  3,  1924,  announces 
that  many  manufacturers  who  established  ex¬ 
hibitions  at  the  1923  show  have  already 
engaged  space  for  the  1924  exposition. 

National  Safety  Council,  with  head¬ 
quarters  in  Chicago,  Ill.,  held  a  midyear 
safety  conference  at  the  Morrison  Hotel, 
Chicago,  February  19,  when  numerous  man¬ 
ufacturers  interested  in  the  development  and 
promotion  of  safety  methods  exchanged 
ideas  and  plans.  The  forenoon  session  was 
given  over  largely  to  a  discussion  of  wood¬ 
working  hazards,  while  the  afternoon  meet¬ 
ing  considered  especially  health  medical 
service. 

New  York. — .American  Society  of  Safety 
Engineers  and  the  Engineering  Section  of 
the  National  Safety  Council  have  merged 
under  the  name  of  the  American  Society  of 
Safety  Engineers,  the  Engineering  Section  of 
the  National  Safety  Council.  Announcement 


to  this  effect  was  made  at  a  recent  meeting 
in  New  York  City. 

S.  Itow,  of  Darien,  Alanchuria,  has  left 
for  England  after  a  visit  of  several  months 
in  the  United  States,  studying  American 
methods  of  heating  and  ventilating.  Before 
returning  to  Japan  to  introduce  American 
methods  he  will  tour  Europe  to  investigate 
European  heating  methods.  Mr.  Itow  at¬ 
tended  the  recent  annual  meeting  of  the  A. 
S.  H.  &  Y.  E. 

Better  Mailing  Week  was  observed  Feb¬ 
ruary  18  to  25,  under  the  direction  of  the 
Post  Office  Department  which  stressed  the 
economic  waste  which  annually  results  from 
careless  addressing  of  letters  and  packages. 
The  postal  department  has  estimated  that 
200.000,()()0  pieces  of  mail  annually  are 
given  “directory  service” — that  is  postal  em¬ 
ployees  take  the  time  to  provide,  if  possible, 
correct  addresses  for  misdirected  mail.  In 
New  York  City  alone  the  cost  of  this  service 
is  placed  at  $500  daily.  The  department 
urged  especially  that  manufacturers  check 
frequently  their  mailing  lists  to  eliminate 
obsolete  names  and  addresses. 

Analysis  of  building  operations  during 
1923,  made  by  G.  L.  Miller  &  Co.,  New 
York,  discloses  that  small  Southern  cities 
are  growing  more  rapidly  than  cities  of  the 
same  size  in  other  parts  of  the  country. 


The  large  cities,  however,  of  the  North 
and  West,  expended  larger  amounts  per 
capita  in  1923  for  building  than  did  the 
large  cities  of  the  South.  Los  Angeles, 
("alif.,  the  analysis  showed,  expended  $346 
per  capita,  St.  Paul  $153,  New  York  $137 
and  Atlanta,  Ga.,  $135.  Among  the  small 
cities  St.  Petersburg,  Fla.,  led  with  an  ex¬ 
penditure  of  $500  per  capita. 

Tacoma,  Wash. — Tacoma’s  first  “Own- 
Your-Home”  Exposition  will  be  held  in 
Tacoma  April  7-12,  1924.  The  heating  and 
ventilating  exhibit  committee  is  headed  by 
A.  R.  Chastain.  At  the  first  organization 
meeting  over  40%  of  the  available  exhibi¬ 
tion  space  was  taken,  ('ommenting  upon  the 
general  idea  of  “Own-Your-Home”  exposi¬ 
tions,  E.  C.  Hole,  manager  of  the  American 
Lumberman,  Chicago,  writes:  “We  believe 
this  co-operative  effort  could  be  worked  to 
advantage  in  a  great  many  cities  and  towns 
throughout  the  United  States.  It  certainly 
is  a  worth-while  idea  to  endeavor  to  enlist 
people  to  think  about  owning  their  own 
homes.” 

Boston,  Mass. — William  J.  Carlin,  a 
well-known  heating  and  ventilating  engineer 
of  Boston,  has  been  appointed  a  member 
of  the  Boston  Finance  Commission  by  Gov¬ 
ernor  Cox  of  Massachusetts.  Mr.  Carlin 
is  treasurer  of  the  Coffin  Valve  Company. 


FOUR 

CANTON,  O. 
SCHOOLS 
EQUIPPED 
WITH  24 
AUTOVENT 
FANS  AND 
UNIBLADE 
BLOWERS 


AUTOVENT  FAN  &  BLOWER  CO. 


Dept.  "H.” 


730-738  W.  MONROE  ST. 


CHICAGO 


88 


THE  HEATING  AND  VENTILATING  MAGAZINE 


March,  1924 


Heating  and  Piping  Contractors’  Bos¬ 
ton  Association  elected  the  following  offi¬ 
cers  at  its  annual  meeting,  which  was  held 
at  Young’s  Hotel:  President,  H.  A.  Snow, 
treasurer  of  Buerkel  &  Co.;  vice-president, 
M.  E.  Chase,  of  Morris  &  Chase;  treasurer, 
W.  T.  Smallman,  of  the  Isaac  Coffin  Co.; 
clerk,  C.  W.  Sisson.  Directors:  F.  S.  Cleg- 
hom,  of  the  Cleghom  Co.;  F.  W.  Howard, 
of  Ingalls  &  Kendricken;  P.  A.  Dolan,  of 
P.  A.  Dolan  &  Co.;  Thomas  O’Callaghan, 
of  the  Acme  Heating  Co.;  I.  D.  McLean, 
of  the  McLean  &  Cousens  Co.;  and  T.  A. 
Ridder,  of  the  T.  A.  Ridder  Co.  At  the 
dinner  preceding  the  election,  the  retiring 
president,  Ralph  S.  Franklin,  was  presented 
with  a  testimonial  in  the  form  of  a  chime 
clock  as  an  appreciation  of  his  services  as 


president  for  the  past  two  years.  Former 
President  F.  A.  Merrill  made  the  presenta¬ 
tion. 

P.  H.  Seward,  vice-president  of  the  Rich¬ 
mond  Radiator  Co.,  New  York,  was  the 
principal  speaker  at  the  February  meeting 
of  the  Association  of  Plumbing  and  Heat¬ 
ing  Salesmen  of  Newark,  N.  J.  His  address 
was  devoted  to  the  past,  present  and  future 
conditions  from  the  manufacturer’s  view¬ 
point.  He  predicted  a  continuance  of  the 
present  prosperous  conditions  for  the  next 
two  years. 

Central  Supply  Association,  held  its 
ninety-second  regular  meeting  in  Chicago, 
February  20.  Among  the  new  members  elec¬ 
ted  were  Johns-Manville,  Inc.;  H.  Mueller 
Mfrg.  Co.,  Decatur,  Ill.;  and  W.  A.  Russell 


Co.,  New  York.  Franklin  D.  Jones,  of 
Washington,  addressed  the  meeting  on  “Trade 
Associations  and  the  Law.”  E.  L.  Brown, 
apprenticeship  director  of  the  National  Trade 
Extension  Bureau,  spoke  impressively  of  the 
imperative  need  for  every  possible  aid  and 
encouragement  of  apprenticeship  work.  “Un¬ 
necessary  Fluctuations”  were  discussed  by 
E.  I.  Leighton,  general  manager  of  the  Leigh¬ 
ton  Supply  Company.  Other  speakers  were 
John  D.  Tschopik,  C.  V.  Kellogg,  Martin  J. 
Beim,  M.  M.  Mangasarian,  who  delivered  a 
notable  address  on  “the  Mission  of  the  Mod¬ 
em  Business  Man;”  and  Isidor  Weil,  presi¬ 
dent  of  the  Weil-McLain  Co.,  who  spoke  on 
boilers  and  radiators.  The  annual  meeting 
of  the  association  will  be  held  in  Chicago, 
October  22-23,  1924,  at  the  Drake  Hotel. 


I  LG  ELECTRIC  VENTILATING  CO.  2858  north  crawfordave.  CHICAGO 

BRANCHES  IN  AL-L-  RRINCIRAL.  CITIES 


Direct  Connected  Bioiver. 
Note  Compactness} 


There  are  a  surprising  number  of  ILG  Universal  Blowers  in  use  in  every  part  of  the  country. 
They  are  being  specified  by  leading  Architects  and  Engineers. 


Universal  Blowers  are  compact  and  interchangeable.  They  require  no  special  pedestal  for  motor. 
There  are  no  bearings  in  the  suction  inlet.  All  oiling  is  done  on  the  motor  or  pulley  side.  These  and 
other  exclusive  features  are  shown  in  a  complete  catalog.  Send  for  it. 


Belt  Driven  Type.  Note 
Absence  of  Pedestal  for 
Pulley. 
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The  Right  Way  to  Insulate  Underground  Pipes 


The  fundamental  design  of  the  Johns-Manville  Under¬ 
ground  System  of  Insulation  is  based  on  the  experience  of 
a  company  that  has  been  highly  successful  in  insulation 
work  for  over  fifty  years. 

The  planning  of  the  details  of  each  specific  underground 
installation  is  in  the  hands  of  men  who  have  planned  many 
of  the  largest  steam  and  hot  water  installations  in  the 
country. 

In  addition  the  actual  construction  of  every  job  is  always 
supervised  by  an  experienced  Johns-Manville  engineer, 
and  we  prefer  to  have  the  work  done  by  our  own  trained 
workmen. 

In  this  way,  careful  design,  planning  and  construction 
are  combined  to  give  you  completely  satisfactory  under¬ 
ground  insulation  lines. 

JOHNS-MANVILLE,  Inc., 

294  Madison  Ave.,  at  41st  St.,  New  York  City 

Branches  in  61  Large  Cities 

For  Canada:  CANADIAN  JOHNS-MANVILLE  CO.,  Ltd.,  Toronto 


JOHNS'MANVILLE 

Underground  System  or  Insulation 


1 


HERSH  BROTHERS  CO. 

654  Mill  Street  ALLENTOWN,  PA. 
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Warren  Webster  &  Co.,  Canidcn,  X.  J. 
manufacturers  of  steam  heating  systems, 
feed-water  heaters  and  steam  specialties, 
has  moved  into  its  new  plant  at  Federal  and 
Seventeenth  Streets,  Camden.  A  feature  of 
the  new  home  of  the  company  is  an  arrange- 


American  Schaeffer  &  Budenberg 
Corporation,  Brooklyn,  X.  V.,  has  acquired 
the  important  a.ssets,  including  the  well- 
known  line  of  Honeco  thermometers  and 
temperature  controllers  of  the  firm  of  Iloh- 
mann-X'elson  Co.,  Eau  Claire,  Wis.  In  con- 


be  carried  for  the  benefit  of  Pacific  coast 
trade. 

Ohio  Brass  Co.,  Mansfield,  O.,  has  pur¬ 
chased  a  tract  of  approximately  five  acres 
with  improvements  from  the  Aultman-Tay- 
lor  ^lachinery  Co.  The  new  property  is 
located  directly  across  the  Pennsylvania 
Railroad  tracks  from  the  company’s  present 
headquarters,  and  is  bounded,  triangular 
fashion,  by  three  trunk  line  roads. 


W.  A.  Russell  &  Co.,  Grand  Central 
Terminal,  Xew  York,  announces  that  it  has 
increased  its  capital  stock  to  $250,000, 


Kewanee  Boiler  Co.,  Kewanee,  Ill.,  di¬ 
rectors  were  re-elected  at  a  recent  meeting 
of  stockholders  and  subsequently  the  di¬ 
rectors  re-elected  all  officers,  including 
President  E.  E.  Baker. 


PUBLIC  SCHOOL  No.  62,  BRONX,  New  York  City.  N.  Y. 
Ot«r  ene  Hundred  Lehigh  Fane  are  inetalled  in  Nev  York  City  Sehoole 
Enytneers — New  York  Board  of  Education. 

Contractora— Federal  Heating  Co.,  New  York  City 


\^H£RE  large  volumes  of  air  arc  to 
be  handled  at  comparatively  low 
pressures  such  as  in  heating  and  venti¬ 
lating  systems  LEHIGH  Multiblade 
Fans  are  guaranteed  to  be  equal  to,  if 
not  superior  to,  any  other  fans  on  the 
market. 


LEHIGH 

MULTIBLADE 

FANS 

FOR  HEATING 
AND  VENTILATING 


Warren  Webster  &  ('o.'s  Xew  l*laiit  in  ('aniden,  X.  .1. 


mcnt  whereby  its  heating  system  may  be 
used  in  connection  with  experimental  tests. 
The  new  plant  consists  of  a  two-story  build¬ 
ing,  with  stock  and  shifiping  rooms  on  the 
first  floor  and  offices  on  the  second  floor. 
The  manufacturing  plant  adjoins  in  the  rear 
and  extensive  laboratories  are  included. 

Gasteam  Radiator  Co.,  St.  Louis,  Mo., 
is  the  new  name  of  the  former  Williams 
Radiator  Co.,  St.  Louis.  William  L. 
Schmoll  of  J.  B.  Clow  &:  Co.,  Chicago,  is 
at  the  head  of  the  business. 


nection  with  the  consolidation,  announcement 
is  made  that  the  personnel  of  the  Honeco 
organization,  including  President  J. 

X'elson  and  department  heads  have  been  re¬ 
tained  by  the  new  owners.  The  combina¬ 
tion,  it  is  pointed  out,  greatly  strengthens 
the  facilities  of  the  company  and  assures 
Honeco  users  of  adequate  service. 

Hoffman  Specialty  Co.,  Waterbury, 
(’onn.,  has  opened  a  new  warehouse  at  747 
Warehouse  St.,  Los  Angeles,  Calif.,  where  a 
complete  line  of  the  company’s  products  will 


Yeomans  Brothers  Co.,  Chicago,  Ill., 
manufacturers  of  sewage  ejectors  and  pump¬ 
ing  machinery,  has  opened  twm  new  district 
.sales  offices  as  follows:  Toledo,  O.,  752 
Euclid  .\ve.,  covering  northwestern  Ohio  in 
charge  of  .\.  Carle  Rogens,  and  Seattle, 
Wash.,  2021  L.  C.  Smith  Bldg.,  central  and 
northwestern  Washington,  in  charge  of  the 
Godfrey  Jones  Company. 

Abram  Cox  Stove  Co.,  Philadelphia, 
Pa.,  celebrated  the  completion  of  the  largest 
sales  volume  in  its  77  years’  history  recently 
at  a  conference  of  salesmen  in  Philadelphia. 
Among  the  speakers  at  the  banquet  held  in 
the  Sylvania  Hotel  were  President  A.  C. 
Mott,  Vice-President  A.  C.  Mott,  Jr.,  E.  F. 
Glore,  general  sales  manager;  John  W.  Jones, 
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The  Flowers  that  Drooped 
and  the  Tale  they  Told! 


That  morning  one  her  pupils  had  brought  her  roses  as  a  valentine. 

Now,  at  the  close  of  school,  she  found  them  wilted  and  lifeless. 

It  was  a  small  disappointment  but  it  gave  her  the  clue  to  the  reason 
for  a  bigger  one.  Suddenly  she  realized  why  her  class  had  been  fall¬ 
ing  behind,  why  the  pupils  she  had  found  so  quick  and  bright  early 
in  the  Fall  seemed  duller,  less  interesed  in  their  work. 

They  lacked  fresh  air!  Judging  by  her  own  convenience,  engrossed 
in  her  work,  she  had  not  realized  the  particular  need  of  fresh  air, 
of  the  right  temperature  and  of  the  right  volume  in  the  schoolroom. 

Without  proper  ventilation  it  is  impos-  The  Buckeye  Heatovent  heats  and  ven- 
sible  to  realize  fully  on  the  expensive  tilates  each  room  separately  according  to 
machinery  of  education.  The  best  of  requirements  worked  out  in  advance  by 
teachers  and  equipment  will  not  overcome  engineers  trained  to  look  upon  individual 
the  handicap  of  poor  heating  and  ventilat-  rooms  as  individual  problems.  Each 
ing.  Leading  architects  and  engineers  are  room  has  its  own  unit  controlled  by  the 
finding  it  more  satisfactory  to  care  for  touch  of  a  button.  The  economy  of  heat- 
the  individual  needs  of  individual  school  ing  and  ventilating  rooms  only  when 
rooms  by  the  Unit  System  of  heating  and  actually  in  use  effects  remarkable  fuel 
ventilating.  savings. 

W rite  any  of  our  offices  for  full  information. 

BUCKEYE  BLOWER  COMPANY 

COLUMBUS,  OHIO 

324  Monadnock  Block,  Chicago,  Ill.  1400  Broadway,  New  York,  N.  Y. 

372  Whitehall  St.,  Atlanta,  Ga.  15  East  Fayette  St.,  Baltimore,  Md. 

Case  &  Morse  708-10  Columbia  Bank  Bldg.,  Pittsburgh,  Pa. 

1018  4th  Ave.,  Seattle,  Wash.  333  Jackson  Building,  Buffalo,  N.  Y. 
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assistant  general  salesmanager ;  and  Edward 
Nigg,  general  superintendent. 

Honeywell  Heating  Specialties  Co., 
Wabash,  Ind.,  has  started  negotiations  for 
the  leasing  of  25,000  sq.  ft.  of  additional 
floor  space  because  of  the  cont>”  ied  growth 
of  its  business. 

Monarch  Metal  Products  Co.,  St. 
Louis,  Mo.,  announces  that  A.  F.  Nagle 
Co.,  Inc.,  10  East  43rd  Street,  New  York, 
has  been  appointed  district  representatives 
for  the  New  York  district  to  render  personal 
service  to  the  building  profession  in  the  use 
of  Monarch  adjustable  metal  weather  strips. 

National  Regulator  Co.,  Chicago,  Ill., 
manufacturer  of  the  National  system  of 
temperature  regulation,  and  other  heating 
specialties,  announces  the  removal  of  its 


New  Plant  of  National  Regulator 
Company . 

general  offices  and  manufacturing  plant  to 
the  company’s  new  building,  2301-2311  Knox 
Avenue,  Chicago. 

Abram  Cox  Stove  Co.,  Philadelphia  Pa., 


at  the  annual  meeting  of  its  directors,  held 
in  the  company’s  Philadelphia  offices,  Feb¬ 
ruary  15,  elected  the  following  officers:  Chair¬ 
man  of  the  board,  Abram  C.  Mott,  Sr.; 
president,  Abram  C.  Mott,  Jr.;  treasurer,  E. 
F.  Glore;  secretary.  Merle  E.  Mott. 

Gorton  &  Lidgerwood,  New  York,  has 
has  appointed  Charles  A.  Mann  as  sales 
representative  for  the  Chicago  territory,  with 
headquarters  at  155  North  Clark  Street. 
George  D.  Chadeayne,  heating  engineer,  for¬ 
merly  of  New  Haven,  Conn.,  is  now  repre¬ 
senting  the  company  in  the  New  York  City 
and  Westchester  Territory. 

American  Radiator  Co.,  New  York, 
announces  the  retiremt  .i  from  active  serv¬ 
ice  in  an  executive  .ppacity  of  A.  A.  Lan- 
don,  vice-president  of  the  company.  Mr. 
Landon  will  become  counsellor  to  the  execu¬ 
tive  committee  and  to  the  advisory  board  in 
Paris.  Mr.  Landon  has  been  in  the  employ 
of  the  company  since  1895  when  he  was 
appointed  superintendent  of  the  company’s 
Kalamazoo  p)Iant.  .\t  the  time  of  his  re¬ 
tirement  he  was  vice-president  and  assistant 
to  the  president,  with  supervision  over  manu¬ 
facturing.  The  announcement  of  the  com¬ 
pany  concludes  with  the  statement  that  “the 
severance  of  a  lifelong  affiliation  of  a  man 
of  Air.  Landon’s  rightful  claims  for  personal 
and  business  admiration,  is  most  regrettable 
and  it  is  a  matter  of  great  satisfaction  to 
the  company  that  he  has  consented  to  serve 
as  counsellor  to  the  executive  committee, 
in  the  States,  as  well  as  in  Europe.” 

Gurney  Heater  Mfg.  Co.,  Boston,  Mass., 
announces  the  appointment  of  George  W. 
Kenney  as  manager  of  its  New  York  branch. 


succeeding  K.  B.  Hunt,  whose  ill  health 
was  long  a  source  of  concern  to  his  many 
friends.  After  a  short  rest,  Mr.  Hunt  in¬ 
tends  to  continue  in  the  heating  trade.  Mr. 
Kenney  has  been  connected  with  the  com¬ 
pany’s  home  office  in  Boston  and  was  a 
former  representative  of  the  company  in  the 
Hudson  Valley  and  metropolitan  districts. 

Richmond  Radiator  Co.,  New  York, 
announces  the  opening  of  a  Boston  branch 
office  under  the  management  of  J.  J.  Bennett, 
who,  for  the  past  six  years  has  been  manager 
of  the  heating  department  of  the  Washburn- 
Garfield  Co.,  Worcester,  Alass.  He  was  New 
England  manager  of  the  Richmond  Radiator 
when  the  company  was  first  organized. 

Vulcan  Sheet  Metal  &  Mfg.  Co.,  Inc., 
45  Fulton  St.,  New  York,  announces  that 
George  B.  Svenson,  formerly  connected  with 
the  General  Electric  Company  for  fifteen 
years  as  engineeer,  is  now  associated  with 
the  Vulcan  Company.  In  order  to  take 
care  of  increased  business,  the  Vulcan  Sheet 
Aletal  &  Mfg.  Company  was  recently  re¬ 
incorporated  with  a  capital  stock  of  $25,000, 
and  Air.  Svenson  made  vice-president,  in 
charge  of  the  company’s  sales  engineering 
department.  Clinton  H.  Quirk  is  president 
and  manager  of  the  company. 

Merkel  Bros.  Co.,  Cincinnati,  O.,  man¬ 
ufacturer  and  distributor  of  heating  and 
plumbing  supplies,  has  awarded  a  contract 
to  The  Austin  Company,  general  contractors, 
Cleveland,  for  a  complete  new  plant,  con¬ 
sisting  of  a  mill  building,  three  stories  high, 
100  ft.  X  220  ft. ;  pipe  building  two  stories 
high,  100  ft.  X  320  ft.;  garage,  boiler  room, 
coal  storage,  and  all  mechanical  equipment, 
including  railroad  track  construction.  The 


The  Question  of  Ventilation 


Burt  Metal  Top  Sliding  Sleeve 
Damper  Ventilator 


Burt  Glass  Top  Sliding  Sleeve 
Damper  Ventilator 


is  one  that  every  Heating  Engineer 
will  agree  is  of  vital  importance 

All  buildings  where  a  large  number  of  people 
are  employed,  should  be  given  the  best  pos¬ 
sible  equipment  for  ventilation  and  for  light¬ 
ing  by  daylight. 

An  opportunity  for  increased  business  and  a 
lucrative  line  of  work  for  sheet  metal  workers 
presents  itself  in  every  type  of  building,  new 
or  old.  Burt  Ventilators  and  Burt  Service 
will  help  you  get  this  business. 

Ventilating  scientifically  done  is  as  difficult  as 
it  is  important,  yet  it  is  made  easy  by  our 
assortment  of  types  for  every  condition. 

Put  your  ventilating  problems  up  to  our  En¬ 
gineering  Department.  Men  skilled  in  this 
particular  line  are  at  your  command  at  all 
times.  Send  your  plans  and  specifications  and 
allow  us  to  suggest  the  proper  type  and  num¬ 
ber  of  ventilators  to  accomplish  the  desired 
result. 

Get  the  Burt  Catalog  and  look  over  the  various 
types. 

The  Burt  Manufacturing  Co. 

261  Main  St.,  Akron,  Ohio 

Geo.  JV.  Reed  S’  Co.,  Montreal,  Sole  Manufacturer 
of  Burt  Ventilators  for  Canada. 


Burt  Fire  Retarding  Cone 
Damper  Ventilator 


Burt  Ball  Bearing 
Revolving  Ventilator 
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The  Air  Washing  Mechanism 
is  Inside  the  Fan! 


All  the  air  that  goes  through  any  air  washing  system  must 
go  through  the  fan.  Ordinarily  it  is  washed  by  a  purifier 
that  is  separate  and  distinct  from  the  fan. 

Here  is  a  complete  air  washing  system  where  the  washing  is 
done  inside  the  fan.  The  big  purifier  is  done  away  with — 
the  floor  space  it  occupied  and  a  large  part  of  the  cost  are 
saved.  With  the  Air  Washing  Fan  humidity  is  under  more  per¬ 
fect  control  and  there  is  a  decided  economy  of  power  and  water. 

The  Air  Washing  Fan  makes  it  possible  to  specify  air  washing 
equipment  in  buildings  where  the  conventional  system  is  im¬ 
practical.  Write  for  carefully  compiled  bulletins  telling  why. 


AMERICAN  BLOWER  COMPANY,  DETROIT 

BRANCH  OFFICES  IN  ALL  PRINCIPAL  CITIES 
Canadian  Sirocco  Co.,  Limited,  Windsor,  Ontario 


merican  Rlower 


Manufacturers  of  all  Types  of  Air-Handling 


Equipment 
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project  will  cost  $500,000.  This  contract 
IS  one  of  the  largest  of  its  kind  awarded  in 
the  Ohio  district  since  the  first  of  the  year. 


Business  Changes 

Harry  M.  Nobis,  Cleveland,  O.,  formerly 
with  the  Weiss  Heating  &  Plumbing  Co., 
Cleveland,  O.,  has  opened  an  office  as  heat¬ 
ing  and  ventilating  engineer  at  2036  East 
105th  Street,  Cleveland.  Mr.  Xobis  will 
specialize  in  the  design  of  Atmospheric  sys¬ 
tems  of  heating  and  in  the  design  of  oil- 
burning  and  .smoke-consuming  ajiparatus. 


American  Association  of  Oil  Burner 
Manufacturers  announces  that  its  ne.xt  an¬ 
nual  meeting  will  be  held  in  St.  Louis,  Mo., 
.\pril  1-3,  at  the  Hotel  Chase.  E.xhibits 
will  be  shown  of  oil  burners  and  oil-burning 
equipment.  The  meeting  is  expected  to  at¬ 
tract  industrial  burner  manufacturers,  domes¬ 
tic  burner  manufacturers  and  distributors  of 
both  industrial  and  domestic  burners  and  of 
oil-burning  equipment. 


Advertisements  under  this  heading,  $2.00  per 
inch,  payable  in  advance.  A  1-in.  advertisement 
contains  35  words.  To  secure  insertion  copy 
must  be  received  not  later  than  the  20th  of  the 
month  preceding  date  of  issue. 


ENGINEER  WANTED— One  of  the 

largest  heating  and  ventilating  companies 
has  an  opening  for  an  experienced  engineer- 
designer  who  is  capable  of  taking  charge 
of  contracts  running  from  $25,000  upwards, 
preparing  and  supervising  the  preparation 
of  detailed  working  plans  and  effecting  econ¬ 
omies  without  sacrificing  quality.  There  is 
an  unusual  opportunity  for  one  who  pos¬ 
sesses  the  ability,  knowledge  and  initiative 
to  satisfactorily  fill  this  position.  Give  full 
details  and  salary  expected.  Address  Box 
34,  care  of  Heating  and  \  entilating  Magazine. 


Ed.  E.  Sendelbach,  Bloomington,  Ill., 
installing  steam  heating  and  power  plant 
for  the  $400,000,  Horatio  G.  Bent  School, 
Bloomington,  Ill. 

University  City,  Mo. — .\  new  grade 
school  to  cost  $100,000,  will  be  built  in  the 
Graveling  tract  in  University  City  by  the 
school  board  of  t^at  city.  The  architects  are 
Ferrand  and  Fitch,  Washington  University, 
St.  Louis.  Mo.,  who  have  retained  the  Terrell 
(Toft  Engineering  Co.,  St.  Louis,  to  engineer 
the  electric,  heating  and  ventilating  installa¬ 
tions  for  the  project. 


FOR  SALE — Plumbing,  heating  and 
sheet-metal  business.  A  first-class  shop,  es¬ 
tablished  1886,  in  a  city  of  100,000  popula¬ 
tion,  centrally  located  and  equipped  witli 
material,  tools  and  1%-ton  Reo  truck  for 
complete  and  efficient  operation  of  all  three 
crafts.  'File  cau.se  for  disposal  of  this  ex¬ 
cellent  business  is  the  death  of  one  of  the 
members  of  the  firm  who  had  charge  of 
this  department.  Sale  price  right  for  quick 
disposal,  .\ddress  Box  21,  care  of  Heating 
and  \'entilating  Magazine. 


WANTED— By  a  live  sheet-metal  con¬ 
tractor,  an  engineer  (with  salesmanship  or¬ 
ganization  ability )  to  design  and  lay  out 
drying,  heating,  ventilating,  exhaust  and  con¬ 
veying  systems  in  textile,  paper,  planing 
and  wood-working  mills,  .\ddress  Box  31, 
care  of  Heating  and  Ventilating  Magazine. 


ENGINEER  WANTED— Young  man 
thoroughly  familiar  with  designing  and  de¬ 
tailing  of  heating  and  ventilating  apparatus, 
in  organization  handling  high-class  installa¬ 
tions.  State  fully  qualifications  and  e.xper- 
ience.  .Address  Box  35,  care  of  Heating  and 
Ventilating. 


POSITION  WANTED— .Available  at 
once,  capable  heating  engineer  for  position 
of  heating  estimator,  sales  engineer  or  assis¬ 
tant  sales  manager.  Graduate  engineer,  28 
years  old,  with  excellent  experience.  Can 
furnish  .A-1  references.  Willing  to  locate 
anywhere.  Open  for  immediate  acceptance. 
.Address  Box  36,  care  of  Heating  and  A'enti- 
lating  Magazine. 


QUOTATION  WANTED— (,)  u  o  t  e 

your  lowest  price  C.  O.  D.,  subject  to  in¬ 
spection,  on  the  following  used  tools,  which 
mu.st  be  in  first-class  condition:  One  Xo.  2 
and  one  No.  3  Toledo  adjustable  pipe  thread¬ 
ing  device,  one  No.  250  and  one  No.  350 
Toledo  pipe  cutler,  two  Toledo  ratchet  boring 
tools,  with  lj4-in.,  2-in  and  2J/2-in.  bits, 
one  Toledo  power  drive,  with  110-220-volt, 
60-cycle,  3-phase  motor,  one  No.  66  Reed  or 
other  make  pipe  vise,  with  a  capacity  of  I'A- 
in.  to  12-in.  pipe,  one  No.  100  Toledo  P-D 
threading  device,  one  A’osper  pipe  cutter. 
Address  Box  32,  care  of  Heating  and  A’enti- 
lating  Magazine. 


POSITION  WANTED— By  young 
man  of  30.  Ten  year’s  experience  as  super¬ 
intendent  of  central  station  heating  company. 
What  have  you  to  offer?  .Address  Box  33, 
care  of  Heating  and  Ventilating  Magazine. 


X 
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Hangers  and  Sleeves 

rhis  is  the  hanger  you  are  resisting  “Grab-on” 

sleeves  are  used  in  all  classes 
ooking  for,  made  of  hot  of  buildings.  They  are  made 

oiled  steel,  will  not  break  to  fit  the  condition  of  con- 
,  ,  -  ,  .  struction  of  the  building, 

ind  made  to  fit  any  style  of  The  only  sleeve  that  will  hold 

rour  radiation.  covering  against  the  ceiling. 

Send  for  descriptive  literature 

FARLEY  SLEEVE  AND  HANGER  COMPANY 

3748  East  71st  Street  and  Fleet  Ave.  Cleveland,  Ohio 


Patented 


1 


